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ACimOWLEBCBâENT3
T h is  s tu d y  was made p o s s ib l e  th ro u g h  th e  c o o p e ra t io n  o f  th e  
M ontana C o o p e ra tiv e  "W ild life  R e se a rch  C n i t ,  t h e  M ontana D epartm ent 
o f  F is h  an d  Game a n d  t h e  U n ite d  S t a t e s  N a t io n a l  P a rk  S e rv ic e *
I  am e s p e c i a l l y  g r a t e f u l  t o  Dr# P h i l i p  I .  W rig h t, f o r  t h e  a d v ic e ,  
g u id an c e  a n d  i n t e r e s t  he  h a s  i n  th e  s tu d y ,  I  w ish  to  e x p re s s  my
s in c e r e  th a n k s  t o  F l e t c h e r  E . Newby f o r  th e  f i n e  c o o p e ra t io n  an d  a s ­
s i s t a n c e  h e  h a s  g iv en  me* I  am a l s o  in d e b te d  to  V ernon D* Hawley f o r  
h e lp in g  o r i e n t  me w i th  th e  stu(%r a r e a ,  f o r  a s s i s t i n g  me w ith  m arten  
l i v e - t r a p p i n g  and  e s t a b l i s h i n g  th e  s m a ll  mammal t r a p  l i n e s .  I  am 
v e ry  g r a t e f u l  t o  D r. Jo h n  J . C ra ig h e a d  f o r  t h e  a d v ic e  he gave an d  f o r  
h i s  i n t e r e s t  i n  th e  s tu d y *
I  w ish  t o  th a n k t  D r, Gordon B , C a s t le  an d  D r. R oyal B* B runson 
f o r  i d e n t i t y i n g  i n s e c t  f ra g m e n ts  fo u n d  d u r in g  th e  fo o d  h a b i t s  exam i­
n a t i o n ;  D r. LeRoy H. H arvey f o r  i d e n t i f i c a t i o n  o f  p l a n t s  an d  s e e d s ;
D r. R o b e rt S , Hoffmann f o r  h i s  t r a n s l a t i o n  o f  th e  t a b l e s  fo u n d  i n  two 
R u ss ian  p a p e r s ;  Dr* Jo se p h  Kramer f o r  h i s  h e lp  w ith  th e  v e g e t a t i o n a l  
a n a l y s i s  o f  th e  m n a ll mammal p l o t s .
I  a l s o  w ish  t o  e x p re s s  my a p p r e c ia t io n  t o  K enneth G re e r  f o r  t a k in g  
me t o  G la c ie r  P a rk  an d  t h e  s tu d y  a r e a  when I  f i r s t  a r r i v e d  i n  Montana*
I  am in d e b te d  to  M r. and  Mrs A dolph O palka f o r  t h e  h o s p i t a l i t y  th e y  
e x te n d e d  d u r in g  t h e  w in te r  o f  1&$6 ,  when c o n d it ic m s  made i t  n e c e s s a ry  
f o r  me t o  s t a y  o v e rn ig h t  a t  t h e i r  home on tw o o c c a s io n s .
1 am a p p r e c i a t i v e  o f  t h e  f i n a n c i a l  a i d  a n d  equ ipm ent f u r n i s h e d  by  
th e  M ontana C o o p e ra tiv e  W ild l i f e  R e se a rc h  U n it  a n d  i i t tm a n -R o b e r ts o n  
p r o j e c t  W-U9-R ,
-V i-
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I  am o b l ig a t e d  t o  th e  U n ite d  S t a t e s  N a t io n a l  P a rk  S e rv ic e  f o r  
f a m i s h i n g  h o u s in g  a n d  com m unications f o r  my fa m ily  an d  me when we 
w ere  l i v i n g  i n  G la c ie r  P a rk ,
ÏKTêIOOUCÎIOü
T h is  fo o d  h a b i t s  s tu d y  o f  th e  m arten  ( M a rtes  a jn e r ic a n a ) i s  th e  
seco n d  p h ase  o f  a  lo n g  te rm  e c o lo g ic a l  s tu d y  b e in g  c o n d u c ted  in  G la c ie r  
N a t io n a l  P a rk  by  g ra d u a te  s tu d e n ts  o f  th e  M ontana C o o p e ra tiv e  W ild l i f e  
R e se a rc h  U n it^  M ontana S ta te  U n iv e rs i ty ^  M issou la^  Montana*
The s tu d y  “was i n i t i a t e d  by F le tc h e r  E . Kewby in  1952, w ork ing  in  
c o o p e ra t io n  w i th  Dr* P h i l i p  L* W right*  The s tu d y  a r e a  was s e l e c t e d  in  
A ugust o f  t h a t  y e a r  a n d  a  number o f  m a rte n  w ere t r a p p e d  and  m arked 
d u r in g  th e  summer and  f a l l *
Vernon D. Hawley was a s s ig n e d  t o  th e  s tu d y  in  Ju n e , 1953 &nd com­
p l e t e d  h i s  work i n  J u n e , 1955 (H aw ley, 1955)# M arten  l i v e - t r a p p i n g  was 
th e  m a jo r o b j e c t iv e  o f  h i s  s tu d y *  He fo u n d  t h a t  m arten  o c c u p ie d  perm a­
n e n t  hcmae ra n g e s  a n d  t h a t  th e s e  a r e a s  v a r i e d  in  s i z e  a c c o rd in g  t o  sex*
The a v e ra g e  home ra n g e  s i z e  f o r  s i x  s*ale m arten  was 0*86 sq u a re  m i le s ,  
w h ile  t h e  a v e ra g e  home ra n g e  f o r  fo u r  fe m a le s  was 0*23  sq u a re  m ile s*
He a l s o  c o n d u c ted  a  v e g e t a t i v e  su rv e y  o f  th e  s tu d y  a re a  a n d  c o r r e l a t e d  
m a rte n  c a p tu r e s  w ith  d i f f e r e n t  h a b i t a t  ty p e s*
I n  th e  f a l l  o f  195U th e  number o f  m a rte n  on th e  s tu d y  a r e a  d e c re a s e d  
due t o  th e  l o s s  o f  j u v e n i l e  m arten*  T h is  was c o in c id e n t  w ith  a  d e c l in e  
in  sm a ll  mammal p o p u la t io n s *  H ecause o f  th e  d e c re a s e  in  a v a i l a b l e  m arten  
fo o d  i t  was f e l t  t h a t  a  m ajo r p a r t  o f  th e  p r e s e n t  s tu d y  sh o u ld  be concen­
t r a t e d  on m arten  fo o d  h a b i t s  i n  c o n ju n c tio n  w ith  a  m ore i n t e n s iv e  s tu d y  
o f  th e  sm a ll mammal p o p u la tio n *  T h is  was done b e c a u se  a l l  I n d i c a t i o n s  
p o in te d  t o  fo o d  a s  th e  l i m i t i n g  f a c t o r  w hich  d e te rm in e d  th e  c a r r y in g  
c a p a c i ty  o f  th e  s tu d y  a r e a  f o r  m arten*
—1—
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The o b j e c t i v e s  o f  th e  p r e s e n t  s tu d y t
1 .  To d e te rm in e  th e  s e a s o n a l  fo o d  h a b i t s  o f  m a rte n  th ro u g h  
a n a l y s i s  o f  s c a ts *
2 .  To d e te rm in e  th e  am ount and  ty p e  o f  fo o d  a v a i l a b l e  t o  
m arten  th ro u g h  c e n su s  o f  sm a ll  mammals.
3* To d e te rm in e  m a rte n  p o p u la t io n  d e n s i ty ,  d i s t r i b u t i o n  an d  
c o m p o s itio n  th ro u g h  l iv e - t r a p p in g *
U* To l e a r n  m ore o f  th e  l i f e  h i s t o r y  and  b re e d in g  c h a r a c t e r ­
i s t i c s  o f  m arten  on th e  s tu d y  a re a *
T h is  p h a se  o f  th e  s tu d y  iwas co n d u c ted  o v e r  a  p e r io d  o f  two y e a r s  
(19 5 ?"1 9 ?7 )*  The p e r io d s  o f  f i e l d  i n v e s t i g a t i o n  w e re ; Ju n e  17 to  
S ep tem ber 2 0 , 1955; December 26 , 1955 t o  J a n u a ry  1 6 , 1956 ; J a n u a ry  22 
t o  F e b ru a ry  1 1 , 1956; Ju n e  8 to  Ju n e  l 5 ,  1956 ; A ugust lU  t o  O ctober 2 0 ,  
1 9 5 6 .
R e p o r ts  d e a l in g  w i th  m arten  fo o d  h a b i t s  have  been  p u b l is h e d  by 
D u lk e i t  (1929) ,  M a rs h a ll  ( I 9U6 ) ,  Cowan an d  Makay (1 9 5 0 ) , Ju rg e n so n  
( 1951 ) ,  R em ington (1 9 5 2 ) , L e n s in k , Skoog and  B u ck ley  (1955) an d  Q uick 
( 1955 )* U n p u b lish ed  m a s t e r 's  t h e s e s  r e f e r r i n g  t o  m arten  fo o d  h a b i t s  
w ere  w r i t t e n  by  Kewby (1951) and  Rem ington (1 9 5 1 ) .
DESCAIl^Tim OF THE STUDY AREA
G e o g rap t^
The perm anen t s tu d y  a r e a  l a  l o c a te d  i n  G la c ie r  N a t io n a l  F a rk  in  
th e  d ra in a g e  o f  th e  N o rth  Fork  o f  th e  F la th e a d  H iv e r a p p ro x im a te ly  16 
m ile s  n o r th  o f  1^est G la c ie r^  Montana* The s tu d y  a r e a  c o n ta in s  $*U3 
s q u a re  m i le s  o f  la n d  w e s t o f  th e  C o n t in e n ta l  D iv ide*  I t  i s  bounded on 
t h e  e a s t  by  Anaconda C re ek , on th e  s o u th  by t h e  N o rth  Fork Truck T r a i l ,  
on th e  w e s t  by  th e  A d a ir  iiid g e  F ire  T r a i l  an d  on th e  n o r th  by  a  w a te r ­
c o u rs e  a p p ro x im a te ly  one m ile  n o r th  o f  th e  Anaconda C reek C u t-O ff  T r a i l*  
I t s  e x a c t  l o c a t i o n s  a r e ;  s j s i 3 ,  s J S l i i ,  823 , 82U, 82$ , S26, n |S 3 6  o f  
T3W aZOWj wJSL? and  mr&SjO o f  T3I4H RX9W, F la th e a d  C o un ty . ( F ig .  1 ) .  
T opography
The to p o g ra p h y  c o n s i s t s  m a in ly  o f  r id g e s  w hich  a r e  e x te n s io n s  o f  
to e  L iv in g s to n e  itange t o  t h e  n o r th e a s t  n e a r  th e  C o n t in e n ta l  D iv ide*
P a s t  g l a c i a t i o n  h a s  g r e a t l y  m o d if ie d  th e  a re a *  E le v a t io n s  ra n g e  from  
3500  f e e t  on th e  s o u th  and  e a s t  b o u n d ary  t o  USOO f e e t  on th e  n o rth *
T h is  change i s  n o t  a b r u p t ,  b u t  in c r e a s e s  th ro u g h  a  s e r i e s  o f  s t e p s  up 
a  lo n g  r id g e  ru n n in g  a p p ro x im a te ly  from  n o r th  t o  s o u th .  The a r e a  i s  
d r a in e d  by  Anaconda C reek  on th e  e a s t  and Logging C reek on th e  w est*  
B o th  s tre a m s  d r a i n  i n t o  t h e  N o rth  Fork  o f  th e  F la th e a d  R iv e r  s o u th  o f  
th e  s tu d y  a re a *
C lim a te
P r e v a i l in g  w e s te r ly  w inds c a r r y  m o is tu re  la d e n  a i r  in la n d  from  th e  
P a c i f i c  O cean . T h is  c o n t r i b u t e s  a  h ig h e r  r a t e  o f  p r e c i p i t a t i o n  on th e  
s tu d y  a r e a  th a n  i s  a v e ra g e  f o r  th e  r e s t  o f  Montana* Topography
- 3-
- I r
e v id e n t ly  a f f e o t a  th e  l o c a l  c l im a te  a s  snow d e p th s  v a ry  g r e a t l y  on 
d i f f e r e n t  s e c t i o n s  o f  th e  s tu d y  a r e a .  T a b le  X sum m arizes te m p e ra tu re  
a n d  p r e c i p i t a t i o n  d a ta  re c o rd e d  a t  th e  P o le b r id g e  h an g er £> tation 15 
m i le s  n o r th  o f  th e  s tu d y  a r e a  on th e  fisorth Fork  T ruck T r a i l .
V e g e ta tio n
A l a r g e  f i r e  b u rn ed  much o f  th e  s tu d y  a r e a  i n  1910 , b u t  t h e  s i z e  
c l a s s e s  o f  t r e e s  i n d i c a t e  o th e r  p re v io u s  b u rn s  c r e a t i n g  many s e r a i  
s ta g e s  o f  lo d g e p o le  ( P in u s  c o n to r t a ) and  w e s te rn  l a r c h  ( L a r5^ o c c i~  
den  t a i l s ) .  The c lim a x  i s  s p r u c e - f l r  ( fiicea^^A bies) . M ic ro c lim a te s  
due t o  d i f f e r e n t  e x p o su re s  a r e  i n  e v id e n c e  and  a  few  s ta n d s  o f  l a r g e  
p o n d e r o s a  p in e  ( M n u s  ponder o s a ) a r e  i n t e r s p e r s e d  th ro u g h o u t t h e  s o u th ­
w e s t  p o r t io n  o f  th e  a r e a .  T h is  i n t e r s p e r s i o n  a n d  j u x t a p o s i t i o n  o f  t h e  
v a r io u s  ty p e s  c r e a t e  a  s tu d y  a r e a  w ith  an i n f i n i t e  number o f  e d g e s .
The p r i n c i p a l  v e g e ta t io n  ty p e s  an d  c l a s s e s  a r e  shown i n  F ig u re  2 
(H aw ley , 1?55)*
S iz e  c l a s s e s  o f  th e  t im b e r  ty p e s  a r e :  s e e d l in g  c l a s s  (CMD.9 in c h e s
d . b . h . )  a s  C la s s  I ,  r e p ro d u c t io n  c l a s s  ( 1 - 3 .9  in c h e s  d . b . n . )  a s  G la ss  
I I ,  s m a ll  t r e e  c l a s s  (U *0-11 .9  in c h e s  d . b . h . )  a s  C la s s  XXÏ, and  m a tu re  
t r e e s  ( 1 2 .0  in c h e s  d .b .h .  an d  o v e r)  a s  C la s s  IV  (H aw ley, 1955)*
^5-
F ig u re  1  
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Table I
TEE^PERATOaB ATO PHECIPITATIO]̂ " MTA
*
Month
3 ? re c ip i ta t io n  ( in c h e s )  
1956
«  Av. ïem oëra 'tB re  (°F )
1955 1956
Max. M in . Max. Min*
J a n u a ry 0 .5 1 1 .8 8 3 0 .3 9 .1 2 8 .0 1 0 .1
F e b ru a ry 1 .6 0 1 .7 3 2 9 .8 b .6 28 . b 6 .3
M arch 1 .5 6 2 .0 5 3b.O b.O 3 8 .7 6 .7
A p r i l 0 .5 b 1 .7 6 b6 .b 1 9 .9 b 5 .8 21 .7
îiîay 1 .0 8 l . b l 5 8 .6 2b .8 6b .  6 2 2 .8
Ju n e 1 .3 b 2 .2 3 7 2 .5 3 3 .0 6 0 .3 3 3 .3
J u ly 1 .9 3 1 .9 0 7 5 .7 7 3 .6 3 9 .5
A ugust 0 .0 1 1 . 0b 7 9 .6 8 0 .7 3 b . 6
S eptem ber l .b S 1 .1 0 6 6 .5 7 2 .0 3 2 .0
O c to b e r 2 .5 9 1 . 2b 5 2 .2 3 2 .9 5 2 .7 2 5 .6
November 3 .1 8 0 .b 3 2 8 .7 8 .0 3 5 .6 1 6 .3
December b .b 3 b . 6b 2 5 .3 5 .2 2 9 .9 1 0 .2
A nnual 20*2$ 
Maximum T em p era tu re  
Minimum T em pera tu re





#  W eather d a ta  from  P o le b r id g e  R anger S t a t i o n ,  P o le b r id g e ,  M<mtana
~7“
F igu re  2
VEGETATION HAP AND 3HAIX HAmAl STDDT PLOTS




' . E G E N P
' - - Û S S  n  c O D G E P O l E P ' N E  
C l  -LÛSS HI - OC'GEPOut p.ME
Cl C l a s s  c r  l o d g e p g l e  p . i ve
C l  LL A S S  c r  M I X E D  
B 3  - L A S S  IS  Y E L L O i ^  P I NE 
Cl C L A S S  n 3 P R U C  E  
E  C L A S S  m  M I X E D
-LASS n  ̂A f C M
_ - L A y S r? u L H C H 
B B U R N  
G G R A S S  
Br  B R U S H  
Sw S W A M P
^  S M L L L V A V PL T
:al r
m ïi im  UVE^THAFPINO
P u rp o se
In  o r d e r  t o  r e l a t e  fo o d  h a b i t s  w ith  th e  ecology,'' o f  th e  ic a r te n  i t  
w as n e c e s s a r y  t o  d e te rm in e  th e  s t a t u s  o f  th e  p o p u la t io n .  The popu­
l a t i o n  d e n s i ty ^  com ^^osition^ d i s t r i b u t i o n  and  m ovements w ere  a l l  
c h eck ed  th ro u g h  l i v e - t r a p p i n g .  The s tu d y  a r e a  w as l i v e - t r a p p e d  fo u r  
t im e s  d u r in g  t h e  c o u rs e  o f  th e  f i e l d  i n v e s t i g a t i o n s .  In  a d d i t i o n ,  
p o r t io n s  o f  s i x  t r a i l s  i n  th e  im m edia te  v i c i n i t y  w ere  t r a p p e d  d u r in g  
th e  sixnmer o f  1955* T rap p in g  d a te s  w e re : J u ly  2$ th ro u g h  A ugust 1 1 ,
1955 ; Septem ber 15 th ro u g h  Septem ber IT , 1955; A ugust 13 th ro u g h  Sep­
tem b er 3 ,  1955 ( o f f  th e  s tu d y  a i  e a )  : J a n u a ry  3 th ro u g h  J a n u a ry  1 5 , 1956 ; 
J a n u a ry  22 th ro u g h  F e b ru a ry  1 1 , 1956; A ugust 20 th ro u g h  Septem ber II4,  
19565 O c to b e r 3 th ro u g h  O c to b er 1 9 , 1956*
T rap  L in e s  an d  T rap  S i t e s
Seven t r a p  U n e s  in c lu d in g  112 m arked t r a p  s i t e s  had  p r e v io u s ly  
been  e s t a b l i s h e d  by  Hawley (1955) * Many o f  th e s e  s i t e s  w ere  p e rm a n en t, 
e i t h e r  c h i s e l e d  i n to  r o t t e n  stum ps o r  ends o f  f a l l e n  l o g s .  L ess perm a­
n e n t  s i t e s  w ere  l o c a t e d  a lo n g  lo g s  o r  s tu m p s. Deep snow n e c e s s i t a t e d  
th e  e s ta b l is h m e n t  o f  te m p o ra ry  s e t s  d u r in g  th e  w i n t e r .  T hese w ore 
e r e c t e d  on th e  snow , u s in g  b a rk  f o r  a  p la t fo rm  and  p la c e d  a s  n e a r  th e  
p e rm an en t s i t e  a s  p o s s i b l e .  A l l  t r a p p in g  on th e  stucfer a r e a  was con­
f i n e d  to  t h e s e  l i n e s  an d  t o  park  t r a i l s  i n  o rd e r  to  conform  t o  th e  
p a t t e r n  s e t  by th e  p re v io u s  i n v e s t i g a t o r s .
F iv e  d ay s  w as t h e  maximum le n g th  o f  tim e  any  t r a p  l i n e  w as con­
t in u o u s ly  i n  o p e r a t io n .  I n d iv id u a l  t r a p s  w e re , on o c c a s io n ,  c lo s e d
..Q—
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a f t e r  tw o s u c c e s s iv e  c a p tu r e s  o f  th e  same m a r te n . C lo s in g  s i n g l e  t r a p s  
o r  a  p o r t io n  o f  t h e  l i n e  was som etim es n e c e s s a ry  i f  d i s tu r b a n c e  by  a  
b e a r  becam e to o  tro u b le s o m e .
T ra p s  w ere  c h eck ed  a s  e a r l y  i n  t h e  m orn ing  a s  p o s s ib le  so  m arten  
w ould  n o t  rem a in  i n  t h e  t r a p s  f o r  to o  lo n g  a  p e r io d .  The t r a p s  w ere 
ch eck ed  tw ic e  d a i l y  d u r in g  th e  w in te r  w h«i o n ly  on© l i n e  was i n  o p e ra ­
t i o n .  k  t r a p  check  form  f o r  r e c o r d in g  t r a p p in g  f i e l d  n o te s  was c a r r i e d  
e a c h  day  ( F i g .  3 ) .  T h is  fo rm  made i t  p o s s ib l e  to  r e c o r d  r a p i d l y  a l l  
d a ta  c o n c e rn in g  t h e  c o n d i t io n  o f  each  t r a p ,  number o f  t r a p s  s e t  a n d  
t h e i r  l o c a t i o n .
T ra p s ,  B a i t  an d  S c e n t
L iv e - t r a p a  o f  two ty p e s  w ere u s e d ;  6x6x19  in c h  s in g l e  door and  
6x6x 2i& in c h  d o u b le  doo r (m o d if ie d  t o  s e t  s in g le  door o n l y ) .  These t r a p s  
a r e  m a n u fa c tu re d  b y  th e  N a t io n a l  l i v e  T rap  Company, Tomahawk, IR iisconsin. 
B o th  a r e  c o l l a p s i b l e  t o  p e rm it  e a s e  o f  h a n d l in g .  The m o d if ie d  6x6x2k 
in c h  d o u b le  door t r a p s  p ro v ed  t o  b e  th e  m ost e f f i c i e n t  f o r  c a p tu r in g  
l a r g e  m ale  m a r te n . The l a r g e r  m a le s  c o u ld  e v id e n t ly  t r i p  th e  t r i g g e r  
o f  t h e  19  in c h  t r a p s  an d  th e n  r e t r e a t ,  h o ld in g  th e  d o o r open w i th  t h e i r  
b a c k s .  The 2h in c h  t r a p s  w ere  l e s s  r i g i d  an d  c o n se q u e n tly  r e q u i r e d  
m ore c a r e  i n  s e t t i n g .  I f  th e y  w ere n o t  r i g i d l y  b ra c e d  t h e  door w ould  
o f t e n  c a tc h  on th e  s id e s  o f  th e  t r a p  when t r i p p e d ,  fb tu r©  l i v e - t r a p p i n g  
w ou ld  b e  m ore e f f i c i e n t  i f  a t  l e a s t  o n e - h a l f  o f  th e  t r a p s  w ere  s in g le  
d o o r 6x6x21; in c h  m o d e ls . T h is  w ould  e n a b le  th e  i n v e s t i g a t o r  t o  s e t  a  
lo n g  t r a p  a t  e v e ry  o t h e r  t r a p  s i t e .
T ra p s  w ere  c a r e f u l l y  c o v e re d  w i th  b a rk  to  p r o t e c t  c a p tu re d  m arten  
from  th e  e le m e n ts  an d  t o  e x c lu d e  a l l  l i g h t .  S e ts  e x h ib i t in g  a  • " l ig h t -
«*10**
D a te :
F ig u re  3 
TBAP CHECK FORM
TRAPPING FIELD NOTES 
   195  L o c a tio n :
W ea th e r:_________
UnLvHdqs_________
TRAP CHECK
TbRetHdqs D is tT rv


















































0 :  T rap  open
S: T rap  snapped
F : T rap  f a i l u r e
A: A nim al w hich  snapped  t r a p  o r  was c a p tu re d
U: Unknown c au se  o f  f a i l u r e  o r  snapped  t r a p
R: Trap r e s e t
TS: T rap  s i t e  number
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l e a k "  w ere  u s u a l ly  d i s tu r b e d  o r  snapped  from  th e  r e a r *  Canvas c o v e rs  
w ere  u s e d  i n  t h e  w in te r  t o  I n s u r e  th e  u tm o s t p r o t e c t i o n  f o r  t r a p p e d  
m arten#
K ip p e re d  h e r r in g  w as u se d  e x c lu s iv e ly  a s  b a i t#  A p p ro x im a te ly  o n e -  
t h i r d  can  (1  05S.) was p la c e d  t o  th e  r e a r  o f  th e  pan ( t r i g g e r )  an d
c o v e re d  w i th  b a rk  o r  s t i c k s  i n  an  e f f o r t  t o  make i t  l e s s  a c c e s s ib le #
L arge  m a rte n  c o u ld  s t e a l  u n co v ered  b a i t  w i th o u t  s p r in g in g  th e  t r a p #
The b a i t  p ro v e d  to  b e  v e ry  s a t i s f a c t o r y ;  i t  d id  n o t  decompose a p p r e c i ­
a b ly  a f t e r  f i v e  d a y s , a lth o u g h  a  few  days* dam pness som etim es p ro d u ced
a  s l i g h t  mold#
A s c e n t  made from  r o t t e d  f i s h  w ith  th e  a d d i t i o n  o f  a  few  d ro p s  
o f  c a t n ip  o i l  was used#  T h is  w as p la c e d  n e a r  th e  e n tr a n c e  o f  th e  t r a p  
an d  a l s o  on a  t r e e  o r  linA) above t h e  s e t  t o  i n s u r e  maximum d i s p e r s a l  o f  
t h e  odor#
H a n d lin g  end  M arking
C a p tu re d  m arten  w ere t r a n s f e r r e d  from  th e  t r a p  t o  a  h o ld in g  cone 
f o r  e x am in a tio n #  T h is  cone w as c o n s t r u c te d  o f  16 in c h  m e ta l  ro d s  h e ld  
i n  p la c e  by  b ead  c h a in s  w elded  t o  th e  ro d s  a t  a p p ro x im a te ly  t h r e e  in c h  
i n t e r v a l s #  The cone i s  a  m o d if ic a t io n  o f  one d e s c r ib e d  b y  Emlen (19Ub)* 
A c a n v a s  tu b e  d e s ig n e d  t o  f i t  o v e r  t h e  d o o r o f  th e  t r a p  w as f a s t e n e d  t o
th e  l a r g e  end  o f  th e  cone ( P l a t e  I ) #  A t r a p  w iiich  c o n ta in e d  a  m arten  
w as rem oved from  t h e  s i t e  an d  th e  c a n v a s  p o r t io n  o f  th e  cone was f i t t e d  
o v e r  th e  e n tra n c e #  The d o o r w as r a i s e d  w i th  a  w ire  hook# The m arten  
w as th e n  f r e e  t o  e n te r  th e  co n e , b u t  som etim es f o r c e  was r e q u i r e d  i n  
t h e  c a se  o f  a  stubboi^n an im al#  A f te r  th e  m a r te n  had  e n te r e d  th e  cone 
t h e  c an v a s  was t i e d  o f f  a t  t h e  b a s e  o f  t h e  m e ta l  ro d s  and  th e  an iiim l
-1 2 -
s e c ü r e ly  h e ld  f o r  e x a m in a tio n  and  w eigh ing*  T h is  cone w orked v e ry  
w e l l  e x c e p t  when a  p o r t io n  o f  t h e  b ead  c h a in  b ro k e .  I f  t h i s  o c c u r re d  
sm a ll  fe m a le  m a r t ^  c o u ld  e sc a p e  u n le s s  t i g h t l y  h e ld .
Unmarked a n im a ls  w ere  ta g g e d  n e a r  th e  b a s e  o f  each  e a r  w i th  s t r a p -  
ty p e  f l n g e r l i n g  t a g s  m a n u fa c tu re d  by  th e  S a l t  Lake Stamp Company, S a l t  
Lake C i ty ,  U ta h . They w ere  i n s e r t e d  w i th  p l i e r s  whose jaw s w ere  ta p e d  
in  a  m anner t l i a t  p re v e n te d  th e  t a g s  from  a p p ly in g  to o  much p r e s s u r e  on 
th e  e a r .
When a n im a ls  a r e  re c a u g h t  w i th in  a  few d a y s  a f t e r  t a g g in g ,  t h e  e a r  
u s u a l l y  h a s  become sw o lle n  a ro u n d  th e  t a g ,  and  i n  s e v e r a l  c a s e s  s l i g h t  
i n f e c t i o n s  w ere  e v id e n t .  D uring  t h e  two y e a r s  o f  t h i s  s tu d y  IB t a g s  
w ere  known to  h a v e  been  l o s t ,  b u t  i n  no in s t a n c e  was i t  e v id e n t  t h a t  a  
m arten  h a d  l o s t  b o th  t a g s .  i*osses p ro b a b ly  r e s u l t e d  from  i n f e c t i o n  
a n d  s lo u g h in g  o f  t i s s u e ,  o r  th ro u g h  b en d in g  a n d  t e a r i n g  (H aw ley, 1 9 $ $ ) . 
A g r e a t e r  am ount o f  th e  r e ta g g in g  was n e c e s s a ry  i n  th e  summer, b u t  t h e  
p e r io d  when th e  m arten  a c t u a l l y  l o s t  th e  t a g  i s  n o t  known*
Kewby an d  Hawley (19$U) f e l t  t h a t  f i n g e r  l i n g  t a g s  w ere  m ore su c ­
c e s s f u l  th a n  th e  b u t to n  ty p e  t a g s  o r  b a t t e r y - o p e r a t e d  t a t t o o ,  b u t  
t h a t  c o n tin u e d  e x p e r im e n ta t io n  was n e c e s s a r y  to  d e v e lo p  a  b e t t e r  
m ark ing  m ethod . M i l l e r ,  E i t c e y  and  Edwards (19$$) have  te r m in a te d  
m arten  a n d  m ink l i v e - t r a p p i n g  u n t i l  a  b e t t e r  ty p e  o f  t a g  becom es a v a i l a ­
b l e .  Tag l o s s e s  n e v e r  becam e s e r io u s  d u r in g  t h i s  s tu c ^ ,  an d  i t  i s  my 
o p in io n  t h a t  I f  th e  I n t e r v a l  betw een t r a p p in g  p e r io d s  i s  s i x  monUis o r  
l o s s ,  t h e r e  w i l l  be few  o r  no c a s e s  o f  m arten  lo s i n g  b o th  t a g s .  Two
m a rte n  on t h e  s tu d y  a r e a  a t  th e  end  o f  th e  l a s t  t r a p p in g  p e r io d  h ad  
r e t a i n e d  b o th  o r i g i n a l  t a g s  f o r  f o u r  y e a r s  and  t h r e e  h av e  r e t a i n e d
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bo t h  o r i g i n a l  t a g s  f o r  t h r e e  y e a rs *
D ata  c o n c e rn in g  th e  c a p tu r e  o f  e ac h  m a rte n  w ere re c o rd e d  on a  
s e p a r a te  form  (F ig#  U) • T hese  d a ta  w ere  l a t e r  t r a n s f e r r e d  t o  U n is o r t  
A n a ly s is  C a rd s  m a n u fa c tu re d  by  th e  C h a r le s  H ad ley  Company^ Los A n g le s , 
C a l i f o r n ia *  T h is  in s u r e d  d u p l i c a t i o n  o f  a l l  c a p tu r e  d a ta  an d  p ro v id e d  
a  more p e rm an en t r e c o r d  from  w hich  d a ta  c o u ld  e a s i l y  be  s o r t e d  a t  a  
l a t e r  d a te *
S ex ing  an d  A ging
An e x p e r ie n c e d  i n v e s t i g a t o r  c o u ld  im m e d ia te ly  d i f f e r e n t i a t e  th e  
m arten* s  se x  by s i z e ,  m ales  b e in g  c o n s id e r a b le  l a r g e r  th a n  th e  fem a le s*  
M arten  w ere  se x ed  by  v i s u a l  o b s e rv a t io n  o f  th e  v u lv a  i n  th e  c a s e  o f  
fe m a le s  an d  by  p a l p i t a t i o n  o f  t h e  baculum  i n  m ales*
"Die c r i t e r i a  u se d  i n  a g in g  l i v e  m arten  i n  th e  f i e l d  w ere  d e v e lo p ed  
by  Dr* P h i l i p  L* W rig h t, P ro f e s s o r  o f  Z oology , M ontana S ta te  U n iv e r s i ty  
an d  F le tc h e r  E* Kewby, Fur R e so u rce s  B i o l o g i s t ,  M ontana F is h  a n d  Game 
D e p a rtm en t. T hese c r i t e r i a  w ere  d e r iv e d  from  known a g e  s k u l l s  and  
b a c u la *  M ales w ere  ag ed  by  p a l p i t a t i o n  o f  th e  s a g i t t a l  c r e s t  and  
bacu lum , a n d  fe m a le s  w ere  a g e d  by  p a l p i t a t i o n  o f  t h e  s a g i t t a l  c r e s t  and  
e x a m in a tio n  o f  t h e i r  mammae* M ales c o u ld  e a s i l y  be d iv id e d  i n t o  two a g e  
c l a s s e s ,  j u v e n i l e  a n d  a d u l t ,  a f t e r  some e x p e r ie n c e  h a d  b een  a c q u ire d *  
F em ales w ere  more d i f f i c u l t  t o  age  b e c a u se  th e  s a g i t t a l  c r e s t s  w ere  
n e v e r  a s  f u l l y  d e v e lo p e d  a s  i n  m a le s  an d  r e q u i r e d  a  more c a r e f u l  exam i­
n a t io n  t o  d e te rm in e  i f  a  c r e s t  was a c t u a l l y  p r e s e n t  o r  i f  r i d g e s  w h ich  
w ere  f e l t  m ig h t have  been  te m p o ra l c r e s t s  I n  a  n e a r  m id d o rs a l  p o s i t i o n
w h id i  had  n o t  y e t  fu sed*




D a te r____________,19$ Time C p t .  N td .
L o c a t io n : ________________________________
W e a th e r:
Tag N os. L , R ; Sex  ; Wt._
S a g i t t a l  C r e s t ; ____________________
Ba culum  ;____________________________
Mammae:
Ages___
D e s c r ip t io n s
B re e d in g  C o n d i t io n ;
B eh av io r i n  T ra p :
B eh av io r on R e le a s e ;
REMARKS & SKETCHES Use o th e r  s id e  i f  n e c e s s a r y
- 15“*
1 # J u v e n i le  m a le s ;  no  s a g i t t a l  c r e s t ,  s m a l l ,  p l i a b l e  t h i n  baculum  
v l t h o u t  e n la rg e d  b a s a l  p o r t io n »  2 .  A d u lt  m a le s ;  s a g i t t a l  c r e s t  
p re s e n t^  l a r g e r  t h i c k  baculum  w ith  e n la rg e d  b a s a l  p o r t io n  a t  p o i n t s  o t  
a tta c h m e n t  o f  c o rp o ra  c a v e rn o sa*  3« J u v e n i le  f a n a le s ;  no s a g i t t a l  
c r e s t ,  in c o n s p ic u o u s  l i g h t - c o l o r e d  mammae* k* A d u lt f e m a le s ;  s a g i t t a l  
c r e s t  p r e s e n t  a n d  l a r g e r ,  d a r k - c o lo r e d  mammae i n d i c a t i n g  t h a t  th e  a n i ­
m a ls  w ere  p a ro u s*  F em ales e x h ib i t i n g  a  c r e s t  a n d  s m a ll  in c o n s p ic u o u s  
mammae w ere  t e n t a t i v e l y  c l a s s e d  a s  y e a r l i n g s  (H aw ley, 195$)* A m ore 
c o m p le te  e x p la n a t io n  o f  a g in g  c r i t e r i a  b a s e d  on m o rp h o lo g ic a l ch an g es 
i s  p r e s e n te d  by  Hawley (1955 )#  S i s e  o f  mammae an d  e v id e n c e  o f  l a c ­
t a t i o n  w ere  r e c o rd e d  f o r  a l l  f i n a l e s  c a p tu r e d ,  an d  th e  s i z e  o f  t h e  
t e s t e s  an d  c o n d i t io n  o f  th e  v u lv a  w ere  r e c o rd e d  d u r in g  t h e  b re e d in g  
se aso n  (E n d e rs  and  L e e k le y , 19U l)«
R e s u l ts  o f  L iv e -T ra p p in g
M arten  l i v e - t r a p p i n g  w as c o n f in e d  t o  t h e  s tu d y  a r e a  e x c e p t  f o r  t h e  
summer o f  1955 ,  when p o r t io n s  o f  s e v e r a l  t r a i l s  i n  th e  im m ed ia te  v i ­
c i n i t y  o f  th e  s tu d y  a r e a  w ere  t r a p p e d .  T h is  t r a p p in g  w as done i n  an  
e f f o r t  t o  t a g  a s  many ju v e n i l e  m arten  a s  p o s s ib le *  T r a i l s  t r a p p e d  w ere  
D utch L akes T r a i l ,  % eat L a k e s .T r a i l ,  L ogging  C reek  T r a i l ,  Anaconda 
C reek C u t-O ff  T r a i l ,  N o r th  Fork  Spur T r a i l ,  a n d  th e  B oundary  T r a i l  (F ig , 
1 )*  Hawley (1 9 5 5 ) fo u n d  t h a t  j u v e n i l e  m a rte n  d i s p e r s e d  up  t o  25 m i l e s ,  
w h e rea s  e s t a b l i s h e d  a d u l t  m arten  te n d e d  t o  rem ain  w i th in  th e  l i m i t s  o f  
t h e i r  home ra n g e s*  O nly f o u r  j u v e n i l e  m a le s  w ere  ta g g e d  o u t s id e  th e  
s tu c ^  a r e a  d u r in g  t h i s  t r a p p in g  a n d  none w ore  r e c a p tu r e d  on  t h e  s tu d y  
a r e a  so  no e v id e n c e  o f  a  f a l l  d i s p e r s a l  w as n o te d  f o r  t h e  p e r io d *
E ig h ty - f iv e  d ays w ere  s p e n t  t r a p p in g ,  d u r in g  th e  t h r e e  q u a r t e r s
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s p e n t  on t h e  s tu d y  a re a *  D ata from  I 9U0  t r a p  u n i t s  ( a  t r a p  u n i t  I s  one 
t r a p  s e t  f o r  2h h o u rs )  w ere  o b ta in e d  an d  206 c a p tu r e s  o f  U5 d i f f e r e n t  
m arten  w ere  m ade. The t r a p p in g  s u c c e s s  was 1 0 .6  p e r  c e n t  an d  9.14 t r a p  
u n i t s  w ere  r e q u i r e d  t o  c a p tu r e  one m a r te n . Hawley (1 9 5 ?) c a p tu r e d  one 
m arten  f o r  e v e ry  e ig h t  t r a p  u n i t s .  T hese f i g u r e s  a r e  c o n s id e r a b ly  
h ig h e r  th a n  th e  r e s u l t s  o b ta in e d  from  o l ^ e r  l i v e - t r a p p i n g  s t u d i e s  t o  
d a te  (d e  v o s  1 9 ? 2 1 de  Vos and  G uen ther 1952 ; M i l l e r ,  R i tc e y  a n d  E dw ards,
1 9 5 5 ) .
Of th e  U5 m a rte n  c a p tu r e d ,  28 w ere  m a le s  and  17 f e m a le s .  S e v e n ty -  
t h r e e  p e r  c e n t  o f  th e  m arten  w ere  c a p tu re d  more th a n  o n c e . A t o t a l  o f  
50  c a p tu r e s  w ere made o f  1? f i n a l e s ,  o r  2 .9  c a p tu r e s  p e r  fe m a le ; 
tw e n ty - e ig h t  m a le s  w ere c a p tu re d  156 t im e s ,  o r  5*6 c a p tu r e s  p e r  m a le .
F our o th e r  s p e c ie s  w ere  c a p tu re d  i n  th e  l i v e - t r a p s  id x ile  t r a p p i n g .  
T hese In c lu d e d *  L7 r e d  s q u i r r e l s  ( T am i& selun is h u d so n ic u a ) ,  one f l y i n g  
s q u i r r e l  ( Glaucomya s a b r ln u s ) and  one to a d  ( Bufo s p p . ) .  Many o f  th e  
r e d  s q u i r r e l s  c a p tu re d  w ere  ta k e n  i n  s e t s  n e a r  s e e d  c a c h e s .
A t o t a l  o f  102 s e t s  w ere e i t i i e r  p a r t i a l l y  d i s tu r b e d  o r  t o m  o u t .  
E v idence  such  a s  f e c e s ,  c law  m arks and  to o th  m arks found  i n  th e  v i c i n i t y ,  
i n d i c a t e d  b e a r  w ere r e s p o n s ib le  f o r  50 d i s tu r b a n c e s .  M arten  m o le s te d  10 
t r a p s ,  a n d  1*2 s e t s  w ere  t o r n  o u t  by  unlcnown a n im a ls .  One in s t a n c e  was 
re c o rd e d  o f  a  b e a r  c a r r y in g  a  t r a p  150 f e e t  from  th e  s i t e .  B ear d id  
n o t  m o le s t  t r a p s  c o n ta in in g  m arten  o r  a t te m p t  to  harm  th e  m a r te n  in  
any  w ay .
In  many in s t a n c e s  t r a p s  w ere  sn ap p ed , b u t  d id  n o t  c o n ta in  m a r te n . 
T h is  o c c u r re d  286 t im e s ;  s ig n s  i n d i c a t e d  t h a t  m a r te n  sp ru n g  5 6 , w h i le  
i n  230 c a s e s  t h e  c a u se  was n o t  d i s c o v e r e d .  D u rin g  th e  w in t e r ,  e s p e c i a l l y
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a X te r  A resh  snowj t r a c k s  I n d i c a te d  t h a t  m a rte n  w ere  th e  c a u se  o f  m ost 
o f  t h e  snapped  t r a p s .  T h is  p ro b a b ly  o c c u r re d  d u r in g  th e  o th e r  t r a p p in g  
p e r io d s ^  b u t  th e  e v id e n c e  w as n o t  o b s e r v a b le .
T ra p p in g  O u ts id e  t h e  S tu c ^  A rea
P o r t io n s  o f  s i x  t r a i l s  a d ja c e n t  t o  t h e  s tu d y  a r e a  w ere  l i v e - t r a p p e d  
from  A ugust lU  t o  Sep tem ber 3« 1955« i t  was fo u n d  t h a t  t h e  m a rte n  
l i v i n g  o f f  t h e  s tu d y  a r e a  w ere  e a s i e r  t o  t r a p .  R easons f o r  t h i s  d i f f e r ­
ence  I n  t r a p p in g  s u c c e s s  may have b e a i  t h a t  t r a p s  w ere  n o t  p la c e d  a t  
r e g u l a r  i n t e r v a l s  a lo n g  t r a i l s ,  b u t  o n ly  a t  l o c a t i o n s  w here  m arten  
s ig n  w as o b se rv e d  o r  w here  t h e  h a b i t a t  lo o k e d  p ro m is in g . M arten  w ere  
n o t  • • tra p -w ise ” ,  a n d  t h e r e  w ere  fe w e r  snap p ed  t r a p s .
D uring  t h i s  p e r io d ,  307 t r a p  u n i t s  w ere  s e t  r e s u l t i n g  i n  UO 
c a p tu r e s  o f  21 m a rte n  ( lU  m a le s ,  7 f i n a l e s )  f o r  a  t r a p p in g  s u c c e s s  o f  
13 p e r  c e n t .  T h is  s u c c e s s  w as h ig h e r  th a n  t h a t  r e a l i s e d  on th e  s tu d y  
a r e a  a t  a n y  seaso n  e x c e p t  th e  w in te r  o f  19$6  when th e  t r a p p in g  s u c c e s s  
w as 1 3 .6  p e r  c æ t .
T ra p p in g  on th e . S tu d y  A rea
The s tu d y  a r e a  was t r a p p e d  f o u r  t im e s  d u r in g  t h i s  i n v e s t i g a t i o n  $ 
summer 1955» w in te r  1956 ,  summer 1956  a n d  f a l l  1 9 5 6 * A t o t a l  o f  1633  
t r a p  t m i t s  r e s u l t e d  i n  166  c a p tu r e s  o f  27 m a rte n  (1 6  m a le s , 11  f e m a le s ) .  
The a v e ra g e  t r a p p in g  s u c c e s s  w as 1 0 .1  p e r  c e n t  o r  a n  a v e ra g e  o f  9*3 
t r a p  u n i t s  n e c e s s a r y  t o  c a p tu r e  one m a r te n .  The number o f  t r a p  u n i t s  
n e e d e d  t o  c a p tu re  one  m arten  v a r i e d  from  7*6  (w in te r  1956 ) t o  a  h ig h  o f  
1 6 .8  (summer 1955)*  W in te r  c o n d i t io n s  w ere  su ch  t h a t  o n ly  one o f  th e  
m ore d i s t a n t  t r a p  l i n e s  c o u lc ^ b e  o p e ra te d  d a i l y ,  t h u s  c u t t i n g  down t h e  
num ber o f  t r a p  u n i t s  i n  o p e r a t io n  d u r in g  a  g iv e n  p e r io d .  T ra p s  w ere
u s t i a l l y  ch eck ed  tw ic e  a  day w h ile  t r a p p in g  th e  more d i s t a n t  t r a p  l i n e s  
a n d  i n  two in s t a n c e s  m arten  w ere c a p tu re d  on  th e  r e t u r n  check* Hawley 
( 19S5 ) r e c o r d e d  a  much h ig h e r  f re q u e n c y  o f  c a p tu r e s  on th e  seco n d  d a i l y  
check* T h is  d i f f e r e n t i a l  may have been  due t o  a  h ig h e r  p o p u la t io n  d e n s i ­
t y  a n d  g r e a t e r  meow d e p th s  d u r in g  t h e  w in te r  o f  19Sh w h ich  made p re y  
s p e c ie s  l e s s  v u ln e r a b le  t o  p r e d a t io n  by  m a r te n . The h ig h e s t  num ber o f  
c a p tu r e s  made i n  one day  o f  t r a p p in g  was r e c o rd e d  on Ja n u a ry  7 ,  1956 
when s i x  c a p tu r e s  w ere  made o f  f i v e  m a rte n  w ith  13 t r a p  u n i t s *  T ab le  
I I  sum m arises m a rte n  l i v e - t r a p p i n g  d a ta *
Age C om position
The a g e  s t r u c t u r e  o f  t h e  m a rte n  r e s i d in g  on  th e  s tu d y  a r e a  a s  o f  
O c to b e r , 19$6 i s  n o t  i n d i c a t i v e  o f  a n  ex p an d in g  p o p u la tio n *  O f th e  
lU  m a rte n  th o u g h t  t o  be  r e s i d e n t ,  none w ere  ju v e n i l e s  * Type o f  r e s i ­
dence  w as b a s e d  on th e  tim e  i n t e r v a l  b e tw een  f i r s t  an d  l a s t  c a p tu re  
(H aw ley , 1 9 5 $ ) . The t h r e e  c l a s s e s  a r e ;  T r a n s i e n t s ,  a  m a r te n  n o t  
c a p tu r e d  lo n g e r  th a n  one w eek; te m p o ra ry  r e s i d e n t s ,  m a rte n  c a p tu r e d  , 
lo n g e r  th a n  one w eek, b u t  l e s s  th a n  t h r e e  m onths ; a n d  r e s i d e n t s ,  m arten  
c a p tu r e d  o v e r  a  p e r io d  o f  t h r e e  m on ths o r  lo n g e r*  T ab le  I I I  shows th e  
r e s i d e n t i a l  s t a t u s  o f  m a rte n  on t h e  s tu d y  a re a *
The minimum a g e s  o f  th e  lU  r e s i d e n t  m arten  ra n g e  from  one and  o n e - 
h a l f  t o  f i v e  a n d  o n e - h a l f  y e a r s ,  o f  w h ich  50 p e r  c e n t  a r e  a t  l e a s t  f o u r  
an d  o n e - h a l f  y e a r s  o l d .  T ab le  IV shows th e  minimum a g e s  a s  o f  O c to b er 
1 9 , 1956# S e v e ra l  o f  th e s e  m arten  may b e  o ld e r  th a n  th e  a g e s  shown in  
t h e  t a b l e  b e c a u se  th e y  w ere a d u l t s  when f i r s t  c a p tu re d *
T a b le  XI
s m a w i i  OF w m T m  iiVB-TWAfPiMO m t a
1955
Summer 
O ff A rea Sommer W in te r
-I9 “5S ~  '
Summer F a l l
T ra p  U n i ts 307 U21 U25 U87 300
Mo. M arten  C a p tu re s UO 25 58 51 32
P a r  C ent S u c c e ss 1 3 .0 5 .9 1 3 .6 1 0 .5 1 0 .7
N o. T rap  U n its /M a r te n 7 .6 1 6 .8 7 .6 8 .6 9 .3
No. M arten 21 10 21 13 13
C a p tu re  s /L ^arten 1 .9 2 .5 2 .7 3 .9 2 .5
N o. M ales lU 7 11 8 9
No. C a p tu re s  o f  M ales 31 20 39 38 23
N o. C a p t u r e s ^ a l e 2 .1 2 .9 3 .5 l t .6 3 .5
No. F em ales 7 3 10 5 h
No. C a p tu re s  o f  F em ales 9 5 19 13 9
No. C a p tu re s /F e s ia le 1 .3 1 .7 1 .9 2 .6 2 .2
M a le s /lo o  F em ales 200 233 110 160 225
Table III














i l l  Classes 
M F Tot
So. Transients 1 1 2 2 3 5 i - 1 — 4 4 8
Non-Juveniles 1 1 2 I 3 _ —
Juveniles - 1 1 — 2 2 1 1 - -
No. Residents 8 3 11 9 7 16 10 7 17 9 5 llj 12 7 19
Non-Juveniles 8 2 10 9 S Ik 9 7 16 9 5 14
Juveniles - 1 1 2 2 1 1*
T o ta l ? k 13 9 7 16 11 7 18 9 5 U» 16 11 27
N<m-Juveniles 8 % 10 9 5 Ik 9 7 16 9 5 14
Juveniles 1 2 3 2 2 2 - 2 - -
&
# Ju v e n ile  m ale % a t  d ied  in  t r a p  was n o t  c la sse d  a s  t r a n s ie n t  o r  re s id e n t^  
b u t i s  l i s t e d  under re s id e n ts*
T ra n s im ts  ^  C aptured over a  p e rio d  l e s s  th an  one week.
R esiden ts  •  C aptured over a  p e rio d  o f  th re e  months o r  lo n g e r .
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T ab le  IV
MINBiüM AGES OF MAKTM AT CLOSE OF TiîAPFii^G
y r s v . y r s . y r s  . y r s . y r s .
Minimum Age H éè h i 5 à
M ale 0 1 2 3 3
Fem ale 1 1 1 1 1
The p o p u la t io n  h a s  rem a in ed  f a i r l y  s t a b l e  d u ïd n g  th e  tw o y e a r s  
'to la  s tu d y  w as i n  p ro g re s s *  Hawley (1^55 ) s t a t e d  t h a t  a p p ro x im a te ly  
lU  m a rte n  rem a in e d  on th e  a r e a  when h i s  f i e l d  work was co m p le ted  in  
th e  f a l l  o f  19Sh* T h is  p o p u la t io n  f l u c t u a t e d  from  13 to  21 m arten  
d u r in g  1 9 $ $ - ip $ 6 . D e n s i t ie s  th u s  ra n g e d  from  2*U m a rte n  p e r  s q u a re  
m ile  t o  3*9 m a rte n  p e r  sq u a re  m i l e .  The h i g h e s t  d e n s i ty  o c c u r re d  
d u r in g  t h e  w in te r  q > ja rte r  o f  1 9 56 , b u t  f i v e  o f  th e  m a rte n  c a p tu re d  in  
t h i s  p e r io d  w ere n e v e r  ta k e n  a g a in  an d  e v id e n t ly  w ere  t r a n s i e n t s .
P o p u la tio n  f l u c t u a t i o n s  can be in f lu e n c e d  by  m o r t a l i t y ,  n a t a l i t y ,  
e m ig ra t io n  a n d  im m ig ra tio n *  The m ost n o t i c e a b le  i n f l u x  was o b se rv e d  
d u r in g  th e  w in te r  when f i v e  t r a n s i e n t  m a rte n  w ere  c a p tu r e d .  T a b le  V 
sum m arises in fo rm a tio n  c o n c e rn in g  th e  l a s t  c a p tu r e s  o f  m arten  d u r in g  
eac h  t r a p p in g  p e r io d .  T h ree  m a r te n  w ere  l o s t  from t h e  p o p u la t io n  
d u r in g  th e  summer o f  1 9 5 6 . Two w ere due to  t r a p  d e a th s  an d  one  was 
ta k e n  f o r  e x a m in a tio n  i n  a n  e f f o r t  t o  d e te rm in e  th e  minimum b re e d in g  
a g e .
B re e d in g  Age
V ery  l i t t l e  i s  known a b o u t t h e  b re e d in g  a g e  o f  m a r te n  i n  t h e  w ild -
Hawley (1955) n o te d  t h a t  m ale  m a rte n  showed e n la rg e m e n t o f  t h e  t e s t e s  
when 15 m onths o f  a g e  a n d  t h a t  one  y e a r l i n g  fem a le  e x h ib i t e d  t h e  ty p e
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T ab le  V
NUMBER OF IASÎ CAPTURED IN EACH TRAPPING PERIOD
Summer
1955






H o n -Ju v e n ile  s 2 h 2 *
M ales 2 3
F em ales — 1 2
J u v e n i le s 1 2 1
M ales 1
F em ales 1 2 —
T o ta l 3 6 3
♦  A l l  stuaaer r e s i d e n t s  w ere  c a p tu re d  d u r in g  th e  f a l l  t r a p p in g  p e r io d  
e x c e p t one  a d u l t  fem ale*  T h is  a n im a l had  b e m  d i f f i c u l t  to  c a p tu r e  
and  p ro b a b ly  w as m is s e d .
^  One a d u l t  f i n a l e  a n d  one j u v e n i l e  m ale  d ie d  i n  t r a p s  d u r in g  t h i s  
p e r io d  an d  one y e a r l i n g  fe m a le  w as ta k e n  f o r  ex am in a tio n *
—23—
o f  v u lv a  shoim  hy  a d u l t  fe m a le s  i n  e s t r u s *
D uring  t h i s  i n v e s t i g a t i o n  one knoim a g e  y e a r l i n g  fem a le  was 
c a p tu r e d  on A ugust 3 1 , 1956• An a u to p s y  w as p e rfo rm ed  a t  M ontana 
S t a t e  U n iv e r s i ty  an d  t h e  o v a r i e s  s e r i a l l y  s e c tio n e d *  H i l s  a n im a l was 
n o t  p re g n a n t  n o r  w as she  a p p ro a c h in g  e s t r u s *  S in c e  she  w as a f t e r
th e  b re e d in g  se a so n  she  sh o u ld  b e  re g a rd e d  a s  s e x u a l ly  im m ature*
A n o th e r known ag e  fe m a le , ta g g e d  a s  a  j u v e n i l e  i n  A u g u s t, 1953 by  
H aw ley, w as c a p tu re d  i n  J a n u a ry , 1956 a a  a  two y e a r  o ld *  E x am in a tio n  
o f  t h e  mammae showed no i n d i c a t i o n  o f  h e r  h a v in g  n u rs e d  young* ^ l i s  
fe m a le  was r e c a p tu r e d  i n  S ep tem b er, 1956 and  th e  mammae w ere  d a rk  a n d  
l a r g e ,  i n d i c a t i n g  t h a t  she  h a d  n u rs e d  young th e  p r e v io u s  s p r in g  an d  w as 
e v id e n t ly  t h r e e  y e a r s  o f  ag e  when sh e  h a d  h e r  f i r s t  l i t t e r *
The a d u l t  fe m a le  id ilo h  d ie d  i n  th e  t r a p  on S ep tem ber 13$ 1956 h ad  
t h r e e  b l a s t o c y s t s  i n  h e r  r e p r o d u c t iv e  t r a c t *
T h is  e v id e n c e  i s  n o t  c o n c lu s iv e  b e c a u se  o f  t h e  l i m i t e d  num ber o f  
known a g e  fe m a le s  exam ined* I t  i s  p o s s ib l e  t h a t  t h e  p o p u la t io n  o f  t h e  
s tu d y  a r e a  l a  m axim al w hich  te n d s  t o  r a i s e  t h e  minimum b re e d in g  age* 
E f f e c t i v e  r e p ro d u c t io n  w as a p p a r e n t ly  a t  a  v e ry  low  l e v e l  i n  1955 
a n d  1 9 5 6 , D uring  t h i s  i n v e s t i g a t i o n  o n ly  f o u r  j u v e n i l e  m a rte n  w ere 
ta g g e d  on t h e  a r e a  d u r in g  th e  summer m onths ; two fe m a le s  i n  1955  an d  
two m a le s  i n  1 9 56 . S e v e ra l  o th e r  a r e a s  w ere  t r a p p e d  by  Vernon Hawley 
an d  me d u r in g  A ugust 1955 an d  v e ry  few  j u v e n i l e s  w ere  c au g h t i n  com­
p a r i s o n  to  t h e  num bers c a p tu r e d  b y  Hawley in  1953 a n d  195U*
Home Range and Movements
E x te n s iv e  home ra n g e  d a ta  w ere  a c q u i r e d  d u r in g  t h i s  i n v e s t i g a t i o n  
b u t  w i l l  n o t  be  d is c u s s e d  a s  Hawley (1955 ) d e s c r ib e d  home ra n g e s  i n
d e t a i l *  Ko a p p a r e n t  d i f f e r e n c e s  w ere  n o te d  vAien t h e  home ra n g e  s i z e s  
d e r iv e d  from  t h e  two s t u d i e s  w ere  compared* T here  seem s t o  b e  a  te n d e n ^  
cy  f o r  some a d u l t  a n im a ls  t o  change home ra n g e s*  Two such  i n s t a n c e s  
w ere  n o te d  d u r in g  t h i s  i n v e s t i g a t io n *  An a d u l t  m ale  was ta g g e d  f o r  t h e  
f i r s t  t im e  on Voe D utch  C reek  T r a i l  o u t s id e  t h e  s tu d y  a r e a  i n  A u g u s t, 
1955» a n d  w as c a p tu re d  on th e  s tu d y  a r e a  i n  t h e  w in te r  o f  1956* An 
unm arked a d u l t  fe m a le  w as a l s o  f i r s t  c a p tu re d  d u r in g  th e  w in te r  o f  
1956* B oth  w ere  c a p tu re d  on t h e  a r e a  th e  n e x t  summer* The fem a le  
d ie d  i n  a  t r a p  on  Septem ber 13» 1956 a n d  t h e  m ale w as s t i l l  known t o  
b e  r e s i d e n t  when f a l l  t r a p p in g  w as te r m in a te d  i n  O ctober^  1 956 . The 
fe m a le  o c c u p ie d  a  ra n g e  on th e  s o u th e rn  p o r t io n  o f  t h e  s tu d y  a r e a  i n  
m a rg in a l  h a b i t a t *  The m ale  was c a p tu re d  i n  sev ez 'a l t r a p s  d u r in g  t h e  
w in te r  an d  was known t o  h av e  t r a v e l l e d  c o n s id e r a b ly  b e f o r e  ta k in g  up  
r e s id e n c e  on th e  e a s t e r n  b o u n d ary  o f  t h e  a r e a .
L iv e - t r a p p in g  was u s e f u l  i n  ch ec k in g  th e  m ovements o f  m arten*
H o u rly j d a i l y  and s e a s o n a l  movements w ere r e c o rd e d  w i th in  t h e  a n im a l* s  
home r a n g e i  S e a so n a l movementa w ere  a l s o  n o te d  th ro u g h  l i v e —tr a p p in g  
t h e  t r a i l s  a d ja c e n t  t o  t h e  s tu d y  a r e a  a n d  th ro u g h  r e p o r t s  o f  t r a p p e r s *
The lo n g e s t  h o u r ly  movement w as r e c o rd e d  d u r in g  th e  w in te r  t r a p p in g  
p e r io d ^  when an  a d u l t  m ale  was c a p tu r e d  tw ic e  a lo n g  th e  same t r a p  l in e *  
The d i s t a n c e  betw een  c a p tu r e s  w as a p p ro x im a te ly  one  m ile  an d  th e  t im e  
i n t e r v a l  w as one h o u r a n d  f o r t y  m in u te s*  A l i g h t  snow w hich  had  f a l l e n  
t h e  n i g h t  b e fo r e  made t r a c k in g  e a s y .  T h is  m arten  v i s i t e d  s e v e r a l  t r a p s  
a lo n g  t h e  l i n e  b e f o r e  he  was re c a p tu re d *  The lo n g e s t  movement i n  a  2lx 
h o u r  p e r io d  w as one and  t h r e e - q u a r t e r s  m ile s*  The lo n g e s t  s e a s o n a l  
movement n o te d  w i th in  th e  p a rk  w as a p p ro x im a te ly  f i v e  m i l e s .  T h is
—
m a rte n f  a n  a d u l t  m a le , w as f i r s t  c a p tu r e d  on t h e  Dutch L akes T r a i l  i n  
A ugust o f  1955* He a p p e a re d  on th e  s tu d y  a r e a  i n  J a n u a ry  o f  1956 a n d  
s u b s e q u e n t ly  e s t a b l i s h e d  a  home range*  The lo n g e s t  movement r e c o rd e d  
w as t h a t  o f  a  j u v e n i l e  m ale  m arked  on th e  A d a ir  R id g e  W a te rc o u rse  i n  
A u g u s t, 1 9 56 , vAio was l a t e r  ta k e n  b y  a  t r a p p e r  o u t s id e  th e  p a rk  bounda­
r y  i n  t h e  v i c i n i t y  o f  H a lf  Moon Lake^ a p p ro x im a te ly  IT m i le s  s o u th  o f  
t h e  studsr a re a *  I n  o r d e r  t o  r e a c h  t h i s  a r e a  i t  was n e c e s s a r y  f o r  t h e  
m a rte n  t o  c r o s s  t h e  M id d le  Fork  o f  t h e  F la th e a d  R iv e r^  a n d  p o s s ib ly  
s e v e r a l  s m a l le r  s t r e a m s , and  th e  A pgar M ountains*  T h is  a p p ro a c h e s  t h e  
25 m ile  movement re c o rd e d  b y  Hawley (1955 ) f o r  a n o th e r  j u v e n i l e  m ale* 
T h is  ty p e  o f  movement o r  e m ig ra t io n  s u b s t a n t i a t e s  th e  th e o r y  (H aw ley, 
1955) t h a t  j u v e n i l e  m a rte n  w i l l  o f t e n  t r a v e l  many m ile s  from  t h e i r  
b i r t h p l a c e  i n  o rd e r  t o  become p e rm a n e n tly  e s t a b l i s h e d  i n  a n  a d e q u a te  
home ran g e*  D ice  (1952) s t a t e s  t h a t  when a n im a ls  com pete f o r  fo o d , 
o r  s p a c e , i n t r a s p e c i f i c  s t r i f e  r e s u l t s *  The y o u n g e r a n im a ls  u s u a l ly  
s u f f e r  th e  h e a v i e s t  m o r t a l i t y ,  o r  a r e  fo r c e d  i n t o  u n s u i t a b l e  h a b i t a t s *  
M arten  B e h av io r
The g e n e r a l  b e h a v io r  o f  t r a p p e d  m arten  was th o ro u g h ly  d e s c r ib e d  
b y  Hawley (1955) so  o n ly  one  u n u s u a l  i n c i d e n t  w i l l  b e  d e s c r ib e d  i n  
t i i s  p ap er*  # ie n  t r a p p in g  th e  B o r th  F o rk  Spur T r a i l  d u r in g  t h e  sunnier 
o f  1 9 5 5 , s n  a d u l t  m ale  was c a p tu re d *  % h ile  I  w as r e a d in g  th e  e a r  t a g  
num bers a  c o y o te , a p p a r e n t ly  a t t r a c t e d  b y  t h e  c r i e s  o f  t h e  m a r te n , 
a p p ro a c h e d  t h e  t r a p  s i t e  ru n n in g *  The co y o te  came w i th in  f o u r  f e e t  
an d  tu r n e d  away when I  s h o u te d . Upon h i s  r e l e a s e ,  t h i s  m arten  im­
m e d ia te ly  c lim b ed  h ig h  i n t o  a  n e a rb y  t r e e  a n d  jum ped i n t o  tw o o th e r
tree* before returning to the ground* I am of the opinion that the 
marten scented the coyote and climbed the tree for protection^ be­
cause upon his release after the next capture he did not react in the 
same manner. Only two other marten climbed trees upon release and one 
of these I chased*
Trap Mortality
Two marten, an adult female and a juvenile male, died in traps on 
September 13, 19$6* The female had b e^ captured five times in eight 
days* During this period her weight dropped from 600 grams to kSO 
grama* E2ie was very quiet and appeared to be sidk when captured the 
third time* She was recaptured the next day and although quiet, had 
apparently recovered somewhat. The next day she was found dead in 
a different trap* The juvenile male was captured six tirées over a 15 
day period and lost 300 grams. His weight at the Initial capture was 
900 grams and six days later dropped to 850 grams. He was captured 
four more times and his weight at death ims 600 grams* Neither of 
these marten were captured consecutively in the same trap site*
Autopsies were performed and no evidence of disease was noted 
in either animal, although four nematodes were found in the stomach of 
the adult female. The male had a akin puncture under the left foreleg 
but no evidence of internal damage or infection was found* Both 
marten were very thin and appeared to be suffering from malnutrition as 
a result of excessive captures*
ANIMAL ABUNDANCE
Small Maianials
The fo o d  h a b i t s  s t u d i e s  o f  Cowan an d  Makay (1 9 5 0 ) ,  Jo rg e n so n  
( 1951 ) ,  L e n a in k , Skoog an d  B uck ley  (1 9 5 5 ) , M a rs h a ll  (191*6), Newby 
( 1951 ) ,  Q uick (1 9 5 5 ) an d  R em ington (1 9 5 1 ) em p h asise  t h e  im p o rta n c e  o f  
s m a ll  mammal a 5 e s p e c i a l l y  t h e  m lc r o t in e  r o d e n t s ,  i n  t h e  d i e t  o f  t h e  
m a r te n . Hawley (1955) sam pled  t h e  s m a ll  manmal p o p u la t io n s  on t h e  
s tu d y  a r e a  by  sn a p  t r a p p in g  i n  two d i f f e r e n t  f o r e s t  ty p e s *  He fo u n d  
t h a t  th e  mouse p o p u la t io n  d e c l in e d  s h a r p ly  i n  195U a n d  t h a t  t h i s  was 
c o r r e l a t e d  w i th  a  d e c re a s e  i n  m a r te n .
D u rin g  t h i s  s tu d y  m ore i n t e n s i v e  e f f o r t s  w ere  made t o  exam ine ^ e  
«m all mammal p o p u la t io n  th a n  w ere made f o r  o th e r  w i l d l i f e  s p e c i e s ,  i n  
an  e f f o r t  t o  d e te rm in e  t h e i r  im p o rta n c e  t o  th e  e c o lo g y  o f  t h e  m a rte n  
l i v i n g  on t h e  s tu d y  a r e a .
S tu d y  M ethod
Two s tu d y  p l o t s  h a d  b e en  p r e v io u s ly  e s t a b l i s h e d  b y  H aw ley. F iv e  
new sm a ll  mammal p l o t s  w ere  e s t a b l i s h e d  i n  d i f f e r e n t  f o r e s t  t y p e s ,  th u s  
g iv in g  a  t o t a l  o f  sev@ i p l o t s .  They r e p r e s e n t  a  m a jo r  p o r t io n  o f  t h e  
v e g e t a t i v e  ty p e s  p r e s e n t  t h e  a r e a .  T hese a r e a s  w ere  chosen  w i th  
Hawley» s  a s s i s t a n c e ,  an d  l a i d  o u t  i n  1955* L in e s  w ere  l a i d  o u t  u s in g  
a  f o r e s t e r ' s  com pass an d  a  100 f o o t  s t e e l  t a p e .  T hese p l o t s  w ere  th e  
ty p e  d e s c r ib e d  b y  C alhoun  (1 9 U 8 ). H is  m ethod c o n s i s t s  o f  tw o p a r a l l e l  
l i n e s ,  1*75 f e e t  lo n g  an d  200 f e e t  a p a r t ,  w i th  a  y e llo w  t ip p e d  wooden 
s ta k e  d r iv e n  i n t o  t h e  g ro u n d  t o  m ark e a c h  t r a p p in g  s t a t i o n .  The 20 
s t a t i o n s  w ere  sp a ce d  a t  25 f o o t  i n t e r v a l s  and  t h r e e  t r a p s  w ere  s e t
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w i th in  a  two a n d  o n e » h a l f  f o o t  r a d i u s  a t  e ac h  s t a t i o n  ̂  g iv in g  60 t r a p s  
p e r  l in e *  The t r a p s  u se d  w ere  V ic to r  and  M cG ill four-*way sn ap  t r a p s  
and  w are  b a i t e d  w i th  a  m ix tu re  o f  p e a n u t b u t t e r  an d  r o l l e d  o a ts *  A l l  
t r a p  l i n e s  i n  o p e r a t io n  w ere  checked  d a l l y  and  th e  spec im ens c o l l e c t e d  
f o r  ex am in a tio n *  T h is  m ethod e n t a i l s  b o th  summer a n d  f a l l  t r a p p in g  t o  
d e n o te  a  change i n  d e n s i ty  a n d  each  l i n e  i s  o p e ra te d  f o r  t h r e e  co n sec u ­
t i v e  days*
D e s c r ip t io n  o f  S m all Mammal P l o t s
th e  g e o g ra p h ic  l o c a t io n  o f  t h e  sev en  s m a ll  mammal p l o t s  can  be  
ch eck ed  on t h e  v e g e ta t io n  map (F ig *  2) o f  t h e  s tu d y  a re a *  P l o t s  I  an d  
I I  w ere  t r a p p e d  by  Hawley i h  1^53 and  X95h, and  t h e  f i v e  re m a in in g  p l o t s  
w ere  e s t a b l i s h e d  i n  Ju n e  1955 (S e e  P l a t e s  I  a n d  I I ) *
P l o t  I  i s  l o c a te d  i n  a  C la s s  IV lo d g e p o le  p in e  ( P ln u s  con t o r  t a ) 
ty p e *  T h e re  i s  a  s l i g h t  g r a d ie n t  from  e a s t  t o  w e s t ,  an d  t h e  lo w e r en d s  
o f  th e  l i n e s  a r e  i n  a  m sa ll  swamp* Some asp en  ( P o p u lu s  t r e m u lo id e s ) 
o c c u r  i n  t h i s  a re a *  The u p p e r  ends o f  t h e  l i n e s  a r e  i n  t h e  v i c i n i t y  
o f  C la s s  I I  lo d g e p o le  re p ro d u c tio n *  The f o r e s t  f l o o r  i s  r e l a t i v e l y  
c l e a r  I few  lo g s  o r  d e b r i s  a r e  on th e  g round  an d  l i t t l e  r e p r o d u c t io n  i s  
p re s e n t*
P l o t  I I  i s  l o c a te d  i n  a  C la s s  IV m ixed  ty p e *  The m ost a b u n d a n t 
d o m in an t s p e c ie s  i s  Ehgelmann s p ru c e  ( P ic e a  e n g e lm a n n li) . O th e r domi­
n a n ts  a r e :  l a r c h  ( L a r ix  o c c l d e n t a l i s ) ,  D oug las f i r  ( P seu d o tsu g a
m e n g le s i i ) ,  lo d g e p o le  p in e  ( F in u a  c o n t o r t s ) , a n d  a lp in e  f i r  ( A b ie s  
l a s io c a r p a ) *  P o r t io n s  o f  th e s e  l i n e »  h av e  a  d e n se  sp ru c e  u n d e r s to r y
an d  many f a l l e n  l o g s  a r e  p r e s e n t  on t h e  f o r e s t  f lo o r *  The t e r r a i n  I s  
f a i r l y  l e v e l  a l th o u g h  one s tre a m  f lo w s  p a s t  th e  s o u th e a s t  end  o f  th e
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lines*
Flot III la located In a dense stand of Class XI lodgepole pine 
reproduction* Ground cover i« sparse, but patches of reproduction are 
prostrate because of the welglit of snow in winter, and these form dense 
entanglements* Trees are growing so close together In some sections 
that travel is difficult*
Plot XV is a Class IV mixed type* Douglas fir, lodgepole pine, 
larch, alpine fir and Bagelmann spruce, in order of descending abundance 
are the dominant species* The heaviest reproduction is in Engelmana 
spruce* This area is located on a slope facing east. A ground cover 
of shrubs, forbs and grass is fairly dense. Fallen logs are common, 
especially on the lower end of line number two*
Plot V is in a Glass III mixed type* Lodgepole pine is the domi­
nant species; Bngelmann spruce and larch are also present* Lngelmann 
spruce provides the greatest amount of reproduction. Ground cover is 
moderate and many logs are on the ground*
Plot VI is located in Class III lodgepole and ponderosa pine 
(Flnua ponderosa)* Some larch and aspen are present and the repro­
duction is of lodgepole pine and larch* Ground cover is relatively 
sparse except for the northern boundary of the plot which is moist and 
si^>porta more vegetation* Very little debris and logs are present.
Plot VII is located in an area that had been previously burned 
and very few trees are present although scattered lodgepole pine, aspen, 
spruce and Douglas fir are in evidence* The line is located on a
southeast slope and the ground cover is fairly heavy. S^owberry 
(f^phoricarpos spp.) and serviceberry (Amelanchier alnifolia) are the
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m ost abundsm t sh ru b s*  Many lo g s  a r e  on t h e  g round  a s  a  r e s u l t  o f  a  
f o r e s t  f i r e .
L in e  t r a n s e c t s  w ore ta k e n  on e v e ry  p l o t  I n  o r d e r  to  sam ple t h e  
g ro u n d  v e g e ta t io n *  T e n - fo o t  t r a n s e c t s  vrere ta k e n  i n  f o u r  d i f f e r e n t  
l o c a t i o n s  on  th e  p l o t  i n  an  e f f o r t  t o  g e t  a  r e p r e s e n ta t i v e  sam ple* A 
ro p e  yft&3 s t r e t c h e d  b e tw een  two s ta k e s  an d  a l l  v e g e ta t io n  to u c h in g  th e  
ro p e  was re c o rd e d  by s p e c ie s  i n  in c h e s*  The am ount o f  b a r e  g ro u n d , 
m oss an d  lo g s  w as a l s o  re c o rd e d *  T a b le  VI sum m arises th e  p l a n t s  fo und  
on e ac h  p l o t  by  f re q u e n c y  o f  o c c u rre n c e *
D ata  R eco rded  From. Som ll Mammal C a p tu re s
The s m a ll  maamal t r a p  l i n e s  w ere  checked  d a i l y  a s  e a r l y  a s  p o s s ib l e  
a n d  each  a n im a l c a p tu re d  was ta g g e d  w i th  a  c a rd b o a rd  m ark ing  d i s c  w hich  
c o n ta in e d  th e  fo l lo w in g  in fo rm a tio n s  The number o f  th e  p l o t ,  l i n e ,  and  
s t a t i o n  v h e re  c a p tu r e s  w ere m ade. The specim ens w ere  exam ined l a t e r  a t  
f i e l d  h e a d q u a r te r s *  D ata re c o rd e d  were* S p e c ie s ,  s e x ,  a g e ,  b re e d in g  
c o n d i t io n ,  s i z e  o f  t e s t e s ,  s i z e  a n d  number o f  em bryos, t o t a l  l e n g t h ,  
t a i l  l e n g t h ,  l e n g th  o f  r i g h t  h in d  f o o t ,  an d  w e ig h t*  Stucfy s k in s  and  
s k e l e t a l  m a t e r i a l  w ere  p re p a re d  t o  be u se d  l a t e r  f o r  c o m p a ra tiv e  
p u rp o s e s  when a n a ly z in g  s c a t s .
R e s u l t s  o f  S m all Mammal T ra p p in g
D ata  from  P l o t s  I  and  I I  a r e  a v a i l a b l e  f o r  a  f o u r - y e a r  p e r io d ,  a s  
th e y  w ere  f i r s t  t r a p p e d  by Hawley i n  1953 (T a b le  V I I ) .  P l o t  I  w as f i r s t  
t r a p p e d  i n  th e  summer o f  1953 ,  an d  upon exam in ing  th e  d a t a ,  t h r e e  o u t ­
s ta n d in g  c o n t r a s t s  a r e  a p p a r e n t .  1* M io ro tu s  p e n n s y lv a n !eus and
M icro  t u  3 lo n g ic a u d u s  w ere  r e l a t i v e l y  a b u n d a n t i n  1953 , and  a g a in  i n  th e  
summer o f  1 9 5 4 , b u t  o n ly  a p p e a re d  once d u r in g  th e  two y e a r s  o f  t h i s
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■ Table VI
PEÜCEMÏAQE OF GROUND VSÎQETATIOK CM StAIX KAMMAL PU)TS 
ACCORDING TO U N E  TRANSECTS
P lo t  Number
S p e c ie s 1 2 3 4 5 6 7
Mosa 2 6 .8  1 3 .7  1 0 .9 7 .9  3 4 .6  34*5 2 .4
Lycopodluffl c<»npXaaatum 0 .6
ly c o p o d iim  8pp . 1 .6
0 .8P in u s  c o n to r t a
P ic e a  sp p . 0 .2
Q ram ineae 2L .1  3 2 .4 2 6 .1 29*7 2 0 .2 2 2 .9 2 7 .5
C yp eraceae 0 .1 1*9 3*8
C l in to n ia  u n i f i e r a 1 .1
D isporum  oregonum
0 .4
0 .2
GoocJyera o b lo n g i f o l i a
0 .6F o p u lu s  tre sL u lo id e s
S a llp t s p p . 0 ,6 2 .7
iianuncuXua u n c in a tu s 0 .2
T h a llc tru m  spp* 0 .2 0 .5
B e rb e r is  r e p e n s 0 .3 0 .8 3*6 1 .2 2 .0
M i t e l l a  b re w e r i 0 .6
A m elan ch ie r a X n l f o l ia 0 .1 0 .2 2 .1 1 .1 0 .3 3*7
F r a g a r la  s p p . 3*8 5*5 3*8 2 .9 6 .1 1 5 .8
Kosa s p p . 2*9 1 .1 0 .1 0 .2 0 .1 0 .4
Kubua p a r v l f l o r u s 2 .7 0 .1 0 .8
% )ira e a  s p p . 0 .2
L a th y ru s  sp p . 0 .2
T r ifo l iu m  s p p .
0 .4 0 .4
2 .3
V ic ia  a m e ric a n a 0 .2 1 .2
0 .6
2 .0
P a o h is t im a  m y r s in i t e s
0 .4V io la  sp p . 3*1 2 .0 0 .4
H eracleum  la n a tu m 1 .7
C ornus c a n a d e n s is
0 .4
7 .1
C ornas s t o l o n i f e r a
4 .6C h iiaap h ila  u m b e lla ta
4 .9 8 .1A rc to s ta p h y lo s  u T i- u r s a
0 .4 1*5V accin ium  s p p . 4 .0 3*7 5*8
M entha a rv e n s e 0 .2





G alium  s p p . 0 .2
1 6 .2
1 .8
l in n a e a  b o r e a l i s  v a r .  a m e ric an a 6 .1 8 .4 0 .6 1 .1
Sym pfaoricarpos s p p . 0 .8 0 .2 5 .2 6 .0 2 .5
Viburnum  e d u le 7 .7
A c h i l l e a  m i l le f o l iu m 0 .1 0 .3 0 .2 3 .2
A denocaulon  b i o o lo r
2 .4
0 .1 0 .8
A n te n n a r ia  racem osa 1*9
A rn ic a  s p p . 1 .0
A s te r  l a e v i e
0 .6 0 .4
0 .2
A s te r  s p p . 0 .6 1 .2 3 .1 2 .1 7 .3





7 .3 1 .  2 1 .0 5 .9
No v e g e ta t io n 6 .9  4 0 .6 2 4 .8 2 3 .9 7 .3 1 7 .4
Ü nknom  f o rb 4 .8 1*9 0 .8 0 .9
Table VII
RESULTS OF FOUR TEAKS OF S&fiALL MAMAL THAFFim 
Plot I Claea IV Lodgepole Pine
1953* 195^* — Ï955 ----------- " 1955 ----------
S p e c ie s  Summer F a l l Summer F a l l Summer F a l l Summer F a l l
M io ro tu s  p e n n s y iv a n ic u s  8 6 V ’ X 1
^ o r o t u s  lo n g ic a u d u s 1  1 mm
Zapus p r in c e p a 1 1 1 mm
C le th r io n o B y s  g a p p e r i 2 lU 2 11 3 k 13
S o rex  o in e re u a * * 2 2 6 3 8 1 7
S o re x  V agrans 2 6 2
Synaptcfisiys b o r e a l i s «* 1 mm mm
E u tam ias  am oenus — mm 1
TOTAL 12 2k 12 18 5 18 8 21
O a te s Set
1953* J u ly  19 (Summer) and  Septem ber I k  ( F a l l )  *
195k* A ugust 2 (Sim m er) and  O c to b er 16  ( F a l l ) .
1955* Ju n e  2k (Summer) an d  Septem ber 9 ( F a l l ) .
1956* Ju n e  10 (Swrnner) and  S e p t« n b e r 11 ( F a l l ) .
P l o t  II C la s s  IV M ixed ty p e
1953* 195k* 195? 1956
S p e c ie s F a l l Summer F a l l Summer F a l l Summer F a l l
M io ro tu s  p e zm sy lv an ic u s  3 ' 1 M. <# - mm
M io ro tu s  lo n g ic a u d u s 9 10 2 1
C le th rio n o jn y s  g a p p e r i 53 3 27 10 19 3 26
Percmiyscus m a n ic u la tu s 5 k k 1 7 3 7
S o rex  c in e re u s * * - I k m t 1 9 —
S o rex  v a g ra n s - 1
Zapus p r in c e p a mm 1 -*
Phenacomya In te rm e d lu s 1
TOTAL 70 32 33 13 36 7
* Trapped by Hawley.
** Shrews Identified to genus in 1953 end 195U-
Dates Set 
1953* September 18 (Fall)*
195k : August 10 (Summer) and October 10 (Fall).
1955* July U (Summer) and September 5 (Fall)* 
1 956 : June 7 (Summer) and September 18 (Fall)*
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in v e s t ig a t lo x i«  2 .  C le th rlo n o m y a  g a p p e r i  trae th e  m ost a b u n d an t sm a ll 
mammal ta k e n  i n  1953 aiicl 195L , b u t  th e  1955 c a tc h  waa low* I t  re-* 
g a in e d  i t s  fo rm e r l e v e l  In  th e  1956 c a tc h *  3* Shrew s ( S o rex  sp p . )  
w ere  m ore a b u n d an t i n  1955 i ^ e n  few er C le th r lo a o ia y s  g a p p e r i  w ere  
c a p tu re d *
P l o t  I I  was f i r s t  t r a p p e d  i n  Septem ber 1953» an d  p ro d u ced  th e  
l a r g e s t  c a tc h  t o  d a te *  S ev en ty  c a p tu r e s  w ere  made o f  th e  fo l lo w in g  
s p e c i e s :  C le th rio n o m y s g a p p e r i ,  M io ro tu s  lo n g ic a u d u s .  Perom ysous
m a n ic u la tu a ,  and  M io ro tu s  p e n n s y iv a n ic u s .  The summer t r a p p in g  i n  
1 9 5 k , p ro d u ce d  32  a n im a ls ;  I k  o f  w hich  w ere  sh re w s . The O c to b er 
t r a p p in g  d i d  n o t  show an  in c r e a s e  o v e r  th e  summer* s  c a tc h ,  a lth o u g h  
27 C le th rio n o a g rs  g a p p e r i  w ere  c a u g h t .  Two M io ro tu s  sp p .  w ere  ta k e n  a t  
t h i s  t im e  b u t  none w ere  t r a p p e d  a g a in  u n t i l  t h e  f a l l  o f  1 9 5 6 , when a  
s in g l e  M io ro tu s  lo n g ic a u d u s  was t a k e n .  C le th r io n o a y s  g a p p e r i  d id  n o t  
r e g a in  i t s  1953 abundance  d u r in g  th e  c o u rs e  o f  th e  s tu d y ,  a l th o u g h  i t  
a p p e a re d  t o  be  I n c r e a s in g  i n  t h e  f a l l  o f  1 9 5 6 . D u rin g  th e  two y e a r s  o f  
t r a p p i n g ,  a  t o t a l  o f  39k  s m a ll  mammals w ere  c a p tu re d  (T a b le  V IX I).
C le th rlo n o m y s g a p p e r i  w as t h e  m o st ab u n d an t s m a ll  mammal c a p tu re d  
<ai t h e  sev en  p l o t s .  S o rex  c in e r e u a  ra n k e d  seco n d  an d  Ferom yscus 
m a n ic u la tu s  t h i r d .  R e la t i v e ly  few  o f  t h e  o th e r  s p e c ie s  w ore r e p r e s e n te d .  
D is c u s s io n  o f  S m all Mammal Trappj_ng R e s u l t s
The C alhoun m ethod o f  sam p lin g  sm a ll  mammal p o p u la t io n s  d o es n o t
p ro v id e  a n  e s t im a te  o f  p o p u la t io n  d e n s i ty ,  b u t  r a t h e r  g iv e s  an  in d e x
o f  t h e  r e l a t i v e  abundance  o f  t h e  a n im a ls  i n  th e  d i f f e r e n t  ty p e s
sa m p le d . A s n a p - t r a p p in g  m ethod w i l l  u s u a l ly  g iv e  a  h ig h e r  d e n s i ty  
e s t im a te  th a n  a c t u a l l y  e x i s t s  b e c a u se  o f  t h e  i n f l u x  o f  sm a ll  mammals
Table m i
s o m m i OF a i m ,  m m L  m P F B io *  
1955 -  1956
S pecies
" — ls^5..................
Summer Fall Total 
No. % No. % No. fS
1^  
Stomer Fall 






C leihrtonom ys g ap p eri 23 IiU.2 liU 29.1 67 33.0 19 39.6 90 62.9 Ï76 kk.ï
Micarotus long icau d u s 1 0,7 1 0.5 1  0,2
M iorotus p® ansylT?ani^s 1 0,7 1 0.5 1  0.2
Phenacoo^g in te rm ed iu s 2 3 ,8  1 0.7 3 1.5 3 6 .2  1 0.7 k 2 .1 7 1.8
Syn&ptosy^a b o r e a l is 1 0.7 1 0,5 1  0.2
P i^ m y scu s  m an icu la tu s 8 l$ .k  23 15.2 31 15.3 9 18.7 23 16J. 32 16.7 63 16.0
Sorex d n e re u s 15 28.8 69 1)5.7 8k kl.k 6  12.5 20 Ik.O 26 13.6 n o  27.9
Sorex vagrans 2 3.3 13 8.6 15 7.U 6  12,5 k 2.8 10 5.2 25 6,3
Eutam ias amoenus 1 1.9 1 0.7 2 1.0 1 2 ,1  2 1.5 3 1 ,6 5 1.3
Zapus p rin ce p s 1 1.9 1 0.5 k 8,3 k 2 .1 5 1,3
Total C aptures 52 151 203 kS lk3 191 JgL _______ ___
VÎ,
* % nmd)er captured and per cent occurrence on a ll plots.
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i n t o  t h a  vacuum c r e a t e d  by  t h e  rem o v a l o f  th e  r e s i d e n t  p o p u la t io n  
(S tlck eX ^  1^U6)* R ecovery  o f  t r a p p e d  p l o t s  i s  a l s o  th o u g h t  t o  be  
f a s t e r  th a n  v o u ld  be  p o s s ib l e  b y  r e p r o d u c t io n  a lo n e  (C a lh o u n , 1 9 $ l ) ,
The seven  s m a ll  mammal p l o t s  sam ple  r e p r e s e n t a t i v e  ty p e s  v h lc h  com­
p r i s e  a  l a r g e  p o r t io n  o f  th e  s tu d y  a r e a .  M inor v e g e t a t i v e  ch an g e s  may 
o c c u r  i n  some a r e a s  b e c a u se  o f  d i f f e r e n t  m ic r o c l im a te s ,  b u t  do n o t  
a l t e r  th e  en v iro n m en t a p p r e c ia b ly .
An a t te m p t  w as made t o  c o r r e l a t e  th e  number o f  s m a ll  mammals 
c a u g h t on e a c h  p l o t  w i th  t h e  r e s u l t s  o f  th e  g ro u n d  v e g e ta t io n  s u rv e y ,
The c r i t e r i a  u s e d  i n  t h e  c o r r e l a t i o n  t e s t a  w ere* t h e  p e r  c e n t  o f  g r a s s ,  
f a l l e n  l o g s ,  an d  b a re  g ro u n d . The o n ly  s t r o n g  c o r r e l a t i o n  ( r # ,6 7 )  ob­
t a i n e d ,  w as be tw een  t h e  p e rc e n ta g e  o f  f a l l e n  lo g s  on t h e  p l o t s  a n d  th e  
number o f  m ice c a u g h t .
A lth o u g h  o n ly  two o f  th e  p l o t s  have  been  t r a p p e d  f o r  f o u r  y e a r s ,  
i t  a p p e a rs  from  th e  c a tc h  t h a t  p o p u la t io n s  o f  two s p e c ie s  o f  v o le s ,  
( M io ro tu s  p e n n s y iv a n ic u s  a n d  M lc ro tu a  lo n g ic a u d u s )  d e c l in e d  a b r u p t ly  
In  195U, T h is  d e c l in e  may be  e x p la in e d  b y  th e  f a c t  t h a t  M ic ro tu s  i s  a  
c y c l i c  g e n u s , s u b je c t  to  a  p o p u la t io n  f l u c t u a t i o n  e v e ry  t l i r e e  t o  fo u r  
y e a r s *  I t  w as a l s o  a p p a r e n t  t h a t  th e  G le th rio n o m y s g a p p e r i  c a tc h  d e ­
c l i n e d  on  P l o t  II d u r in g  t h i s  same p e r io d ,  b u t  i t  w as n o t  e v id e n t  on 
P l o t  I u n t i l  1955 • The c a tc h  r e tu r n e d  t o  a  l e v e l  com parab le  t o  t h e  
1953-195U  c a tc h  i n  t h e  f a l l  o f  1 9 5 6 . C le th rlo n o m y s g a p p e r i  may be 
s u b j e c t  t o  f l u c t u a t i o n s ,  b u t  th e y  a r e  n o t  o f  th e  ex trem e  n a tu r e  a s  
e x h ib i t e d  b y  M io ro tu s  sp p ,  p o p u la t io n s *
I t  i s  d i f f i c u l t  t o  e x p la in  t h e  v a r i a t i o n  i n  t h e  number o f  sh rew s 
c a p tu r e d  d u r in g  th e  f o u r  y e a r s .  They do n o t  seem t o  fo l lo w  a  p a t t e r n
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similar to microtines, and it is not uncoimaoQ to captnre shrews in 
greater abundance the second* or the third day, whereas the 
higher catches in the microtines usually occur the first and second 
days#
T h ree  s p e c i e s  ccaap rised  8 8 .6  p e r  c e n t  o f  th e  t o t a l  c a t c h .  
C le th r lo n o m y s  g a p p e r i  was t h e  m ost common w ith  UU.7 p e r  c e n t ;  S o re x  
c ln e r e u s  w as seco n d  w ith  27*9 p e r  c e n t ;  a n d  Perom yqcus m a n ic u la tu s  
w as t h i r d  w i th  16  p e r  c e n t*  The se v en  o th e r  s p e c ie s  c a p tu re d  co m p rised  
th e  re m a in in g  1 1 .U p e r  c e n t .  C le th rlo n o m y s g a p p e r i  was c a u g h t i n  a l l  
t y p e s  e x c e p t t h e  open b u m  ( P l o t  VII) • S o rex  c in e r e u a  w as c a p tu r e d  on 
a l l  p l o t s ,  b u t  Perom yscus m a n ic u la tu s  was n o t ic e a b ly  a b s e n t  fr<m P l o t s  
I, III a n d  VI* The dom inan t t r e e  s p e c ie s  on th e s e  p l o t s  i s  lo d g e p o le  
p in e ,  a n d  i t  i s  h ig h ly  p ro b a b le  t h a t  th e  cones do n o t  opmm r e a d i l y  
enough t o  p ro v id e  a  s u f f i c i e n t  fo o d  su p p ly  f o r  F erom yscus.  The re-* 
m ain i n  g m lc r o t in e  r o d e n ts  w ere  n o t  r e a d i l y  c a p tu re d  an d  o n ly  f i v e  Zapus 
p r in c e p s  w ere  c a u g h t .
There is a possibility that certain species of small mammals were 
present in greater numbers than trapping data indicate* Red-backed 
voles (Clethrlonomys gapperi), and deer mice (Feromyscus maniculatus) 
are relatively easy to capture by snap-trapping (Edwards, 1951) and it 
is reasonable to assume that they are present in numbers comparable to 
the trapping take. Fhenacornya Intermedlus, Synaptomys borealis and 
Zapus princepa are thought to be "trap shy" and may not be taken in 
relation to their abundance (Edwards, 1 9 5 1 )• These animals have been 
captured more readily by bucket traps than by snap-trapping and thus a 
true picture of their densities was probably not obtained*
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Zapua p r in c e p a  h ib e r n a te s  i n  t h e  f a l l  an d  may have  b een  m is se d  d u r in g  
th e  t r a p p in g  i n  O c to b e r X$$h a n d  1956# T hese  a n im a ls  h ib e r n a te  a n y  t im e  
a f t e r  th e  m id d le  o f  S ep tem b er, d epend ing  on t h e i r  p i iy s ic a l  c o n d i t io n  
(Quim by, 1951)*
S m all Mammals N ot Sam pled by T rap p in g
F iv e  s p e c ie s  o f  s m a ll  mammals; r e d  s q u i r r e l s  ( T a m ia sc iu ru a  
h u d s o n ic u s ) .  snow shoe h a r e s  ( Lepus am e rio a n u a ) ,  Colum bian ground 
s q u i r r e l s  ( C i t e l l u s  eo lum b ianua) ,  f l y i n g  s q u i r r e l s  ( G laucanys s& b rin u s ) 
an d  chipm unks ( E u tam ias am oenus) w ere p r e s e n t  i n  v a ry in g  num bers* Of 
t h e s e ,  g ro u n d  s q u i r r e l s ,  f l y i n g  s q u i r r e l s  an d  chipm unks w ere n o t  sub ­
j e c t e d  t o  a n y  ty p e  o f  c e n s u s .  Gi'ound s q u i r r e l s  w ere a c t i v e  from  l a t e  
M arch u n t i l  t h e  m id d le  o f  A ugust* They a r e  r e l a t i v e l y  a b u n d a n t, b u t  
t h e i r  h a b i t a t  i s  l i m i t e d  t o  o p e n in g s  i n  t h e  f o r e s t ,  o ld  b u m s ,  and  
abandoned  f i e l d s .  O nly  one f l y i n g  s q u i r r e l  w as o b se rv e d ; i t  was c a p tu re d  
i n  a  m a r te n  l i v e - t r a p *  F iv e  chipm unks w ere  cauglrit w h ile  t r a p p in g  sm a ll 
maim^mls, a n d  f r e q u e n t  o b s e r v a t io n s  made d u r in g  t h e  summer an d  f a l l  
m onths i n d ic a t e d  t h a t  th e y  w ere  ab u n d an t*  H ig h e r d e n s i t i e s  w ere  ob­
s e rv e d  in  t h e  m a tu re  t im b e r  t y p e s .  Snowshoe h a r e s  w ere  r e l a t i v e l y  
r a r e *  One was o b se rv e d  i n  d e n se  lo d g e p o le  p in e *  A few  t r a c k s  w ere  
seen  i n  t h e  w in t e r ,  m a in ly  i n  a r e a s  o f  heavy  s p ru c e  and  lo d g e p o le  p in e  
re p ro d u c t io n *  P e l l e t  c o u n ts  w ere  ta k e n  i n  th e  f a l l  o f  1956 on s i x  o f  
th e  s m a ll  mammal p lo ts *  f i f t y  sam p les w ere  ta k e n  a t  random  on e ac h  
p l o t ,  u s in g  a  fram e w h ich  c o v e re d  one sq u a re  fo o t*  A ll  p e l l e t s  w i th in  
t h e  b o u n d a ry  o f  th e  fram e  w ere c o u n te d . P e l l e t s  w ere  found  on o n ly  two 
p lo ts *  P l o t  II, i n  d e n se  lo d g e p o le  r e p r o d u c t io n ,  p ro d u ced  15 f o r  an  
in d e x  o f  0*30 p e l l e t s  p e r  s q u a re  fo o t*  P l o t  V, i n  a  C la s s  III m ixed
•■llO—
t y p e ,  p ro d u ced  two f o r  an  in d e x  o f  0 .0 b  p e l l e t s  p e r  sq u a re  f o o t .  B o th  
s ig n  an d  p e l l e t  c o u n ts  seem t o  i n d i c a t e  t h a t  anowshoe h a re  a r e  n o t  
n um erous«
ü ed  s q u i r r e l s  w ere  a b u n d an t th ro u g h o u t m ost o f  th e  s tu d y  a r e a .
An a t te m p t  w as made t o  o b t a in  a  p o p u la t io n  in d e x  by  c o u n tin g  t r a c k s  
a n d  s q u i r r e l s  o b se rv e d  d u r in g  th e  w in t e r .  D uring  th e  f a l l  o f  1 9 $ 6 , 
t in ie - a r e a  c o u n ts  w ere  ta k e n  i n  th e  v i c i n i t y  o f  th e  s i x  sm a ll  mammal 
p l o t s  l o c a t e d  i n  th e  wooded s e c t i o n s .  M e ith e r  m ethod a p p e a rs  t o  g iv e  
a d e q u a te  r e s u l t s .  W ea th e r , t im e  o f  d a y , and f re q u e n c y  o f  f r e s h  snow­
f a l l s  te n d s  t o  g o v e rn  th e  a c t i v i t y  p a t t e r n  o f  th e  s q u i r r e l s .  Deep 
snow i n  th e  w in te r  a p p e a rs  t o  k eep  t h e  a n im a ls  i n  th e  v i c i n i t y  o f  
t h e i r  fo o d  c a c h e s .  T h is  r e s t r i c t e d  movement l i m i t s  tirie am ount o f  ob­
s e r v a b le  s i g n .  D uring  th e  w in te r  when snow c o n d i t io n s  w ere f a v o r a b le ,  
an  a v e ra g e  o f  2 .b l  t r a c k s  p e r  m ile  w ere  o b s e rv e d , w h ile  i n  th e  summer 
an d  f a l l  o f  1 ? $ 6 , an  a v e ra g e  o f  1 .1 6  s q u i r r e l s  p e r  m ile  w ere  e i t h e r  
se e n  o r  h e a r d .  The d a ta  d e r iv e d  from  t h e  t im e - a r e a  c o u n ts  w h ich  w ere  
ta k e n  i n  th e  d i f f e r e n t  f o r e s t  ty p e s  a r e  n o t  a d e q u a te  enough t o  o b ta in  
a  c e n su s  e s t im a te .  S q u i r r e l s  w ere  e i t h e r  seen  o r  h e a rd  on each  c o u n t ,  
b u t  t h e  d i f f e r e n t  v a r i a b l e s  e n c o u n te re d  w i th  t h i s  ty p e  o f  c en su s  do n o t  
a l lo w  a  com parison  t o  b e  made o f  t h e  p o p u la t io n  d e n s i t i e s  i n  th e  d i f f e r ­
e n t  f o r e s t  t y p e s .  A s a t i s f a c t o r y  c e n su s  m ethod was n o t  fo u n d  d u r in g  
t h i s  i n v e s t i g a t i o n .
L a rg e r  A nim als
S e v e ra l  s p e c ie s  o f  l a r g e r  a n im a ls  a r e  fo u n d  in  abundance  on th e
s tu d y  a r e a .  Some may a f f e c t  th e  m a rte n  p o p u la t io n  th ro u g h  p r e d a t io n  
o r  i n t e r s p e c i f i c  c o m p e t i t io n .  A lth o u g h  no e v id e n c e  o f  p r e d a t io n  w as
«-Li-
o b s e rv e d ;  c o y o te s ,  ly n x ,  h o rn ed  ow ls and  g o ld en  e a g le s  a r e  a l l  c ap a ­
b l e  o f  k i l l i n g  m a r te n  ( M a r s h a l l ,  I 9L2)# The c o y o te , b e in g  th e  m o st 
num erous, may e x e r t  t h e  g r e a t e s t  p re s s u re *  M a rsh a ll  ( I 9L2 ) r e p o r t s  
t h a t  M urle  fo u n d  a  m arten  s k u l l  In  a  c o y o te  d ro p p in g , l i t t l e  e l s e  can 
be  fo u n d  i n  t h e  l i t e r a t u r e  c o n c e rn in g  p r e d a t io n  on  m arten  b y  th e s e  
o th e r  s p e c ie s  e x c e p t  f o r  w id e ly  d i s t r i b u t e d  t r a p p e r s *  r e p o r t s .  P re ­
d a t io n  i s  o b v io u s ly  low  a s  f o u r  m a r te n  w h ich  w ere  f i r s t  c a p tu re d  i n  
1952  rem a in ed  a s  a  segm ent o f  th e  p o p u la t io n  when t r a p p in g  te r m in a te d  
in  th e  f a l l  o f  19$ 6 .
Deer ( O d o c o ile u s  sp p . ) ,  e lk  ( C ervua c a n a d e n s is ) an d  moose (A lo es  
a m e rlc a n a ) i n d i r e c t l y  a f f e c t  t h e  m arten* e fo o d  su p p ly  when th e y  o v e r ­
g ra z e  f o r b s  a n d  g r a s s e s  w hich  f u r n i s h  fo o d  and  c o v e r  f o r  sm a ll  mammals. 
They a l s o  a c t  a s  c o m p e t i to r s ,  b ro w sin g  h e a v i ly  on f r u i t  b e a r in g  sh ru b s  
such  a s  A m elanoh ier a l n l f o l i a ,  th u s  re d u c in g  th e  food  a v a i l a b l e  t o  t h e  
m a r te n . A l a r g e  p o r t io n  o f  tl:ies@ sh ru b s  w ere  b a d ly  overb row sed  i n  t h e  
Anaconda C reek  a r e a .  B lack  b e a r  consume g r e a t  q u a n t i t i e s  o f  h u c k le ­
b e r r i e s ,  b u t  t h i s  c o m p e ti t io n  i s  p ro b a b ly  u n im p o r ta n t  e x c e p t  i n  p o o r 
f r u i t  b e a r in g  y e a r s .
W e a se ls , c o y o te s ,  b a d g e r s ,  a n d  b i r d s  o f  p re y  a r e  d i r e c t  c o m p e ti to r s  
o f  m a r te n  f o r  a n im a l fo o d . Colum bian g round  s q u i r r e l s  a r e  p ro b a b ly  th e  
m ain p r e y  o f  th e  b a d g e r .  'Hiese s q u i r r e l s  o c c u r  i n  o p e n in g s  i n  th e  
f o r e s t  an d  do n o t  c o n s t i t u t e  a  m a jo r p o r t io n  o f  th e  m arten* a d i e t .  
C o y o te s , w e a s e ls  a n d  r a p t o r s  a r e  c a p a b le  o f  ta k in g  sm a ll  r o d e n t s ,  b i r d s  
an d  snow shoe h a r e .  The e c o lo g ic a l  n ic h e  o f  t h e  two w e a s e ls  ( M u ste la  
f r e n a t a  and  M u a te la  e rm in e a ) c lo s e l y  a p p ro x im a te  th e  m a r t e n 's .  B oth  
a r e  m u s te l id s  a n d  a r e  n e a r ly  o f  com parab le  s i z e .  The c o m p a ra tiv e ly  low
-U 2-
w e a s e l  p o p u la t io n  on t h e  s tu d y  a r e a  may be  a  r e s u l t  o f  i n t e r s p e c i f i c  
s t r i f e .  The m a rte n  b e in g  ^ e  l a r g e r  a n d  more a g g r e s s iv e j  i s  c u r r e n t l y  
h o ld in g  th e  a d v a n ta g e .
The h e r b iv o r e s  p la y  a  d u a l  r o l e ,  f o r ,  a l th o u g h  c o m p e ti to r s  th e y  
a l s o  f u r n i s h  fo o d  i n  t h e  form  o f  c a r r i o n .  E lk  an d  d e e r  l o s s e s  a r e  
h ig h  on  th e  o v e rb ro w sed  ra n g e  d u r in g  s e v e re  w in te r s  a n d  1^1 s  fo o d  may 
be im p o r ta n t  t o  th e  m a rte n  a t  a  t im e  when s m a ll  mammals a r e  l e s s  a -  
b u n d a n t.  T a b le  XX l i s t s  t h e  s p e c ie s  o f  l a r g e r  mammals p r e s e n t  w i th  
t h e i r  abundance  r a t i n g .
B ird s
S e v e ra l  i n v e s t i g a t o r s  have  shown t h a t  b i r d s  make up  v a ry in g  
p o r t io n s  o f  th e  m a r te n ’ s  s e a s o n a l  d i e t  (Cowan and  ^lakay 1950 ;
Ju rg e n so n  1951 ; l e n s ln k ,  Skoog and  B uck ley  195S; M a rs h a ll  19W ; liewby 
1951} Q uick 1955)#  The b i r d  p o p u la t io n  i n  th e  Anaconda C reek  a r e a  
f l u c t u a t e s  m ark ed ly  w ith  t h e  s e a s o n s , many m ore b e in g  p r e s e n t  i n  t h e  
summer. T ab le  X l i s t s  th e  s p e c ie s  o b s e rv e d , to g e th e r  w i th  r e l a t i v e  
a b u n d a n c e , a n d  s e a s o n a l  s t a t u s .  T h is l i s t  i s  n o t  c o m p le te , b u t  
c o n ta in s  t h e  more c o n sp ic u o u s  b i r d s  t h a t  o c c u r  r e g u l a r l y .
Table IX
lÂüQm  M àm A is 
REL&TivE mjmmcs iiating
Specieg Abundance»
Black Bear (Ursua aaerioarmg) C
Griaaly Bear (XJfsua horrlblila) E
Marten (Martea ^erlcana) "" k
ShorttalT #eaael @uateYa erminea) ÏÏC
longtail % easel (Mus tela frenata) BC
Mink (Muete]^ vieon) E
Wolverine (Gulo luscua) E
Badger (Taacidea taxusf C
Coyote ( Canl s Xatran s) C
Gray Wolf (Cania lupus) E
Mountain L i ^  iÇfeïi a eoncolor) E
lyni canadensis) E
Beaver (Castor canadenais) ÜC
Elk (Cervus canadensis) A
Mule Beer (Odocoileus hegalonus) BC
Whitetail Deer (Odocoileus virginianus) C
Moose (Alces amerioana) C
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Mallard (Anas platyrhynohos)
American Merganser (Mergus^erganser)
Red-tailed Ba?dc (Buteo jaSaicensis}
Golden Eagle (Aqnila Gh^reaetos)
Mar^ Hawk (Circus cyaneue)
Spruce Grouse (Canachites canadensis)
Ruffed Grouse (Bonasa umbellus)
Great Grey Owl (skrlx nebulosa)
Pigmy Owl (Glaucidjim gnoma  ̂**
Horned Owl ( lAibo vlrgini&nu s )
Nighthawk (Chordeilea minor)
Caliope HumMn^ird* (Stellucalliope)
Belted Kingfisher (Megaceryie alcyo^^ 
jPileated Woodpecker (Dryocopus pileatus 
Arctic Three-toed Woodpecker (Picoidea arcticus) 
Downy Woodpecker (Dendrocopus pubeacensj 
Hairy .oodpecker ( Dendrocopus ^Sosusiy 
Red-shafted Flicker (Colaptea cafer) "" 
Hough-winged Swallow ^Stelffdopteryx ruficollis) 
Canada Jay ( Perlaoreus'^cai^den sis ) "
Stellar*s Jay (Cyanooltta stellerl)
Clark*s Nutcracker (Nuclfraga columbiana)
Raven (Corvus coray)
American Magpie (M.ca pica)
Black-capped Chickadee ( t̂ arus atricapillus) 
Mountain Chickadee (Parus gambeljl)
Red-breasted NuthatcS^ '( ëïtta canadensis)
Robin (Turdus migratorius)
Varied thrush (ixoreus naeylus)
Olive—backed Thrusk (ibrlocichla uatulata)
Oregon Junco (Junco oreganua) 
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S ea t C o l l e c t i o n
B e fo re  s c a t s  w ere  c o l l e c t e d  from  th e  s tu d y  a x e a ,  a l l  t h e  o ld  
s c a t s  re m a in in g  from  t h e  p re v io u s  f a l l ^  w in te r  an d  s p r in g  w ere  rem oved 
a n d  d is c a rd e d *  T h is  made i t  p o s s ib l e  t o  c a ta lo g u e  a l l  f u t u r e  c o l*  
l e c t i o n s  a s  t o  a p p ro x im a te  d a te  o f  d e p o s i t io n ,  a s  w e l l  a s  l o c a t i o n  and  
d a te  o f  c o l l e c t io n *  A f te r  th e  t r a i l s  an d  l i n e s  had  b een  c le a r e d  o n c e , 
f u t u r e  c o l l e c t i o n s  w ere  e a s i l y  c l a s s i f i e d *  S c a ts  c o l l e c t e d  on a r e a s  
a d ja c e n t  t o  t h e  s tu d y  a r e a  w ere  ta k e n  o n ly  i f  th e y  a p p e a re d  t o  have  
b e en  d e p o s i te d  r e c e n t ly *  The o n ly  c o l l e c t i o n s  made o u t s id e  t h e  bounda­
r y  o f  th e  s tu d y  a r e a  w ere d u r in g  t h e  m onth o f  A u g u s t, 1955* A l l  t r a i l s  
on th e  a r e a  w ere c le a r e d  a t  th e  c lo s e  o f  e ach  f i e l d  i n v e s t i g a t i o n *
T h is  made i t  p o s s ib l e  t o  c a ta lo g u e  t h e  s c a t s  fo u n d  a f t e r  r e t u r n i n g  t o  
th e  s tu d y  a re a *  T hey w ere  a l s o  c o l l e c t e d  from  t r a p  s i t e s  and  th e s e  
c o u ld  b e  c a ta lo g u e d  t o  th e  e x a c t  d a te  o f  d e p o s i t io n *
M arten  may h av e  c e r t a i n  a r e a s  t h a t  s e rv e  a s  " l a t r i n e s " ;  som etim es 
a f t e r  a  t r a i l  h a d  n o t  b een  c le a r e d  f o r  a t  l e a s t  a  m on th , s e v e r a l  s c a t s  
c o u ld  b e  fo u n d  w i th in  a  sm a ll a r e a  a lo n g  th e  t r a i l *  lo g s  a n d  t r a i l  
j u n c t io n s  a l s o  a p p e a re d  t o  b e  fa v o re d  l o c a t i o n s  f o r  d e fe c a t io n *
F re q u e n t snows made i t  d i f f i c u l t  t o  f i n d  s c a t s  d u r in g  th e  w in te r*
Only 5U w ere  c o l l e c t e d  a t  t h i s  tim e  an d  many w ere ta k e n  from  t r a p  s i t e s .  
C a p tu re d  m arten  a p p e a r  t o  em pty t h e i r  d i g e s t i v e  t r a c t s  w i th in  a  2h 
h o u r p e r io d .  They chewed th e  s t r a p s  h o ld in g  th e  can v as  t r a p  c o v e rs  
an d  p ie c e s  o f  th e  s t r a p  w ere l a t e r  fo u n d  when t h e  s c a t s  w ere  a n a ly z e d *  
A l l  s c a t s  c o l l e c t e d  w ere  p u t  i n t o  m a n ila  e n v e lo p e s  and  s to r e d  u n t i l
-lié-*
a n a l y a i a .  A t o t a l  o t  $61 s c a t s  w ere  c o l l e c t e d ;  W 8 from  th e  s tu d y  a r e a  
a n d  73 from  t r a i l s  a d ja c e n t  t o  th e  s tu d y  a re a *  t h e s e  s c a t s  w ere  c la sa i-*  
f l e d  a s  summer^ w in te r  o r  f a l l *  A g roup  ta k e n  i n  t h e  s p r in g  o f  1 9 5 6 , 
w ere  c l a s s e d  a s  w in te r  o r  s p r in g *  T horough ly  b le a c h e d  s c a t s  a p p e a re d  
t o  b e  from  th e  w in te r  an d  th o s e  r e t a i n i n g  some c o lo r  w ere  th o u g h t  to  
h ave  b een  d e p o s i te d  i n  th e  sp r in g *
T ec h n iq u e s  an d  M ethods
In  o rd e r  t o  do a  th o ro u g h  fo o d  h a b i t s  a n a l y s i s ,  a n  a d e q u a te  r e f e r *  
e n ce  c o l l e c t i o n  o f  sm a ll  mammal s k i n s ,  s k e l e t a l  m a te r i a l  a n d  se e d s  o f  
f r u i t s  l a  n eed ed  f o r  c o m p a ra tiv e  p u rp o s e s . H a ir s  from  a l l  s p e c ie s  o f  
mammals known t o  I n h a b i t  th e  a r e a  w ere m ounted on m ic ro sc o p e  s l id e s *
O il  o f  c e d a r  w as u se d  a s  a  te m p o ra ry  m ounting  medium udien m aking 
s l i d e s  o f  unknown h a i r  specim ens*  A B ausch an d  Jkmb com parison<^ocular 
was used*  I t  c o u ld  b e  a t t a c h e d  t o  two i d e n t i c a l  compound m ic ro sc o p e s , 
m aking i t  p o s s ib l e  t o  compare two h a i r s  by  b r in g in g  them  b o th  in to  t h e  
same f i e l d  o f  v i s i o n  th ro u g h  th e  u s e  o f  a  common e y e p ie c e .  H a ir  w id th s  
w ere  m easu red  w ith  an  o c u la r  m icrom eter*
S c a ts  w ere a n a ly s e d  a f t e r  d r y in g ,  w ith o u t p re v io u s  w ashing* 'ihey 
w ere  p la c e d  in  a  P e t r i  d i s h  a n d  s e p a r a te d  w i th  a  B3 f o rc e p s  u n d e r  a  
b in o c u la r  d i s s e c t i n g  m ic ro sco p e*  A l l  d i f f e r e n t  fo o d  i te m s  t o  be  
i d e n t i f i e d  w ere s e t  t o  one s id e  f o r  l a t e r  i d e n t i f i c a t i o n *  Ih e n  t h i s  was 
c o m p le te d , th e  i te m s  w ere  e n te r e d  on U n is o r t  A n a ly s is  C ards*
The p re s e n c e  o f  t e e t h  i n  a  s c a t  made p o s s ib l e  p o s i t iv e  i d e n t i f i ­
c a t io n  o f  mammalian fo o d  i te m s .  Seeds w ere  u s u a l ly  i d e n t i f i e d  by  
co m p ariso n  w i th  t h e  r e f e r e n c e  c o l l e c t i o n .  In  r a r e  I n s t a n c e s ,  an un­
known se e d  w as fo u n d  an d  th e s e  w ere  s e n t  to  th e  U n ite d  S t a t e s  F is h  a n d
—U7"*
W il d l i f e  S e rv ic e  Food H a b its  l a b o r a to r y  i n  D enver, C o lo ra d o , f o r  
i d e n t i f i c a t i o n *  They i d e n t i f i e d  one s e e d  a s  F o ly g o n a tm  s p p * b u t  t h i s  
genus d o e s  n o t  o c c u r  i n  w e s te rn  M ontana a n d  th e  s e e d  was p ro b a b ly  
S m il ic in a  o r  P isp o ru m * I n s e c t s  w ere  u s u a l ly  i d e n t i f i a b l e  t o  o r d e r  i f  
th e  f ra g m e n ts  w ere  l a r g e .
In  m ost c a s e s  h a i r  from  c e r v ld a ,  h a r e s ,  s q u i r r e l s ,  sh rew s a n d  
jum ping m ice w ere r e a d i l y  I d e n t i f i e d  by  t h e i r  c h a r a c t e r i s t i c  fo rm , s i z e  
an d  m e d u lla r  c o n f ig u ra t io n *  The h a i r  o f  th e  m ic ro  t i n e  r o d e n ts  and  
Perom ysous m a n ic u la tu s  p r e s e n te d  more o f  a  p rob lem ; b o th  have  s i m i l a r  
c o l o r a t i o n ,  a  compound m e d u lla , an d  l e n g th s  o f  eaetx may o v e r la p  ( î ^ y e r ,  
1952 ) * The c r i t e r i o n  u se d  to  d i f f e r e n t i a t e  Perom ysous h a i r  from  t h a t  
o f  m ic r o t in e s  w as maximum w id th  o f  e a c h . Perom ysous h a i r s  m easu red  
a p p ro x im a te ly  3^  mi e ra  in  w id th , w h ile  th o s e  o f  th e  m ic r o t in e s  ra n g e  
from  53 t o  65 mi e ra  {-yayer, 1 9 5 2 ) . The m ost d i f f i c u l t  p rob lem  was t o  
i d e n t i f y  h a i r  from  th e  d i f f e r e n t  m ic r o t in e s .  I n  o rd e r  t o  d i s t i n g u i s h  
th e  s p e c ie s  o f  M ic ro tu S j I t  was n e c e s s a r y  t o  h av e  u p p e r second  m o la rs  
(M 2). In  t h e  a b se n c e  o f  t h i s  to o th  th e  i d e n t i f i c a t i o n  w as made t o  
g e n u s . % l s  a c c o u n ts  f o r  t h e  c a te g o ry  H lc ro tu s  s p p . w hich  o c c u r re d  in  
5 .5  p e r  c e n t  o f  t h e  s c a t s .  "When no t e e t h  w ere fo u n d , h a i r  was u se d  f o r  
i d e n t i f i c a t i o n ,  an d  b e c a u se  o f  t h e  d i f f i c u l t y  o f  i d e n t i f y i n g  th e  s p e c i e s ,  
a  s e p a r a te  c l a s s  was s e t  up  e n t i t l e d  **M icrotine r o d e n t s ” . C le th rlo n o in y a  
g a p p e r i  c o u ld  b e  s e p a r a te d  from  th e  o th e r s  i f  enough r e d  d o r s a l  g u a rd  
h a i r  w as p r e s e n t .  I f  n o t ,  and  i f  t e e t h  w ere  l a c k in g ,  th e  h a i r  was 
c l a s s e d  a s  m ic r o t in e  t y p e .  In  many in s t a n c e s  h a i r s  w ere u n id e n t i*  
f i a b l e  b e c a u se  th e y  w ere  b a d ly  m a c e ra te d  by  chew ing an d  d i g e s t i o n .
F e a th e r s  w ere  a lm o s t  im p o s s ib le  t o  i d e n t i f y  t o  s p e c i e s .  In  m ost
—it8—
c a s e a  th e y  w ere  b ro k en  i n t o  v e ry  s m a ll  p ie c e s  an d  o n ly  I f  accom pan ied  
by  c law s o r  m a n d ib le s  c o u ld  i d e n t i f i c a t i o n  o f  game and  non-gam e b i r d s  
be  m ade. U s u a lly  o n ly  th e  r e l a t i v e  s i s e  o f  t h e  b i r d  c o u ld  b e  e s t i ­
m a te d .
The m ost e f f i c i e n t  i d e n t i f i c a t i o n  w as u s u a l ly  p e rfo rm ed  w i th  th e  
a i d  o f  t h e  b in o c u la r  d i s s e c t i n g  m ic ro sc o p e . When o n ly  a  t r a c e  o f  h a i r  
w as p r e s e n t ,  i d e n t i f i c a t i o n  was n o t  p r a c t i c a l  o r  p o s s ib le  u n le s s  th e  
h a i r  w as from  an  e a s i l y  i d e n t i f i e d  s p e c ie s  o f  th e  f a m ily  C e rv ld a e  o r  
L e p o r id a e ,
R e s u l t s  o f  S c a t  A n a ly s is
I t  w as e v id e n t  from  th e  a n a l y s i s  d a ta  t h a t  t h e  m a rte n  i s  an  
o p p o r t u n i s t ,  t a k in g  a  v a r i e t y  o f  fo o d s .  F o r ty - th r e e  d i f f e r e n t  fo o d  
ite m s  w ere  i d e n t i f i e d .  T ab le  XI l i s t s  a l l  fo o d  i te m s  found  b y  number 
o f  o c c u r r e n c e s ,  f r e q u e n c y  o f  o c c u r re n c e  by  s c a t s ,  and  p e rc e n ta g e  o f  
o c c u r re n c e  by  i te m s ,  IDebris an d  m a rte n  h a i r  a r e  d e le te d  from  th e  
t a b l e ,  b u t  o c c u r re d  i n  W *!; an d  I4. . I  p e r  c e n t  o f  t h e  s c a t s  r e s p e c t i v -  
l y ,  A more condensed  form  o f  t h e  fo o d  h a b i t s  a p p e a rs  in  T ab le  X I I ,  
an d  r e p r e s e n t s  th e  num ber o f  o c c u r re n c e s  an d  th e  p e rc e n ta g e  o f  oc­
c u r re n c e  o f  th e  fo o d  i te m s .
S in g le  s c a t s  commonly c o n ta in e d  m ore th a n  one sm a ll  mammal a n d  a s  
many a s  f o u r  w ere  fo u n d  in  som e. I f  t h e  a n im a ls  w ere  o f  th e  same 
s p e c i e s ,  i t  w as n e c e s s a ry  t o  f i n d  two o r  m ore c o rre sp o n d in g  t e e t h  t o  
d e n o te  t i i e t r  p r e s e n c e ,
A g e n e r a l iz e d  breakdow n o f  th e  fo o d  i te m s  show t h a t  mammals com­
p r i s e d  p e r  c e n t  o f  th e  o c c u r r e n c e s ,  b i r d s  8 ,8  p e r  c e n t ,  i n s e c t s
9 ,8  p e r  c e n t ,  v e g e ta t io n  (m o s tly  f r u i t )  2h p e r  c e n t  a n d  th e  re m a in in g
Tafcl* XI
PüUD OF MAHTiJJ IN ILACIiJi PARK 
BÏ oCJUhhiOJCa AND FRi-^UüNCï uF uC^UHKiJJCE IN 561 ZiCATS AM) BY PEH GLUT OF 12S2  ITEMS
" ! 1956
------ ----
1955 1956 W in te r 4 1956 1956 1956
Sumner W in te r S p r in g Sumner Summer & F a l l F a l l T o ta l
0 F i 0 F 0 F f 0 F i 0 F 0 F ft 0 F - J
C le tb rlo n o m y s  < ap ,je r i 49 2 1 .9 8 .1 21 3 8 .9 2 4 .7 20 2 4 .1 1 1 .7 34 2 7 .0 1 1 .9 9 3 4 .6 1 3 .7 31 6 4 .6  3 4 .4 164 2 9 .2 1 2 .8
H lc ro tu s  Spp. 13 5 .8 2 .1 2 3 .7 2 .3 2 2 .4 1 .2 7 5 .5 2 .4 4 1 5 .4 8 .3 3 6 .2 3 .3 31 5 .5 2 .4
M icro tu a  L jennsy lvan icus 2 0 .9 0 .3 1 2 .0 1 .2 2 2 .4 1 .2 9 7 .1 3 .1 2 7 .7 4 .2 1 2 .1 1 .1 17 3 .0 1 .3
H ic ro tu s  lon i^ icaudus 3 1 .3 0 .5 - - - 1 1 .2 0 .6 3 2 .4 1 .0 1 3 .8 2 .1 4 8 .3 4 .4 12 2 .1 0 .9
Phenacomys in te n n e d iu s h' 3 .6 1 .3 1 2 .0 1 .2 5 6 .0 2 .9 5 4 .0 1 .7 7 2 6 .9 1 4 .6 7 1 4 .6 7 .8 33 5 .9 2 .6
Synaptorays b o r e a l i s - - - 2 3 .7 2 .3 1 1 .2 0 .6 1 0 .8 0 .3 - - - - - 4 0 .7 0 .3
M ic ro tin e  ro d e n t 15 6 .7 2 .5 6 1 1 .1 7 .0 6 7 .2 3 .5 5 4 .0 1 .7 - - - 7 1 4 .6 7 .8 39 6 .9 3 .0
Perom yscus lu a n ic u la tu s 5 2 .2 0 .8 - - - 5 6 .0 2 .9 2 1 .6 0 .7 - - - - - - 12 2 .1 0 .9
Neotoma c in e  re a 1 0 .4 0 .2 - — - 1 1 .2 0 .6 - - - - - - 0 .3 0 .2
2apus p r in c e p s 11 4 .9 1 .8 - - - 2 2 .4 1 .2 26 1 6 .3 9 .1 3 1 1 .5 6 .2 4 8 .3 4 .4 46 8 .2 3 .6
J o re x  s p p . -13 1 0 .3 3 .8 5 9 .2 5 .9 11 1 3 .2 6 .4 6 4 .3 2 .1 3 1 1 .5 6 .2 6 1 2 .5 6 .7 54 9 .6 4 .2
J o re x  c in e re u s 2 0 ,7 0 .3 1 0 .8 0 ,3 3 0 .5 0 .2
J o re x  V agrans 1 1 .2 0 .6 1 0 .2 0 .0 8
T a m ia sc iu ru s  n u d so n icu s 20 8 .9 3 .3 15 2 7 .8 1 7 .6 4 4 .8 2 .3 6 4 .8 2 .1 2 7 .7 4 .2 1 2 .1 1 .1 46 8 .5 3 .7
G i t e l l u s  co lum bianus 14 6 .2 2 .3 - - - 18 2 1 .7 1 0 .5 3 2 .4 1 .0 1 3 .8 2 .1 - - - 36 6 .4 2 .8
J u ta m iu s  amoenus 15 6 .7 2 .5 - - - 5 6 .0 2 .9 5 4 .0 1 .7 - - - 2 4 .2 2 .2 27 4 .8 2 .1
Giaucom ys s a b r in u s - - _ - - - 1 1 .2 0 .6 1 0 .8 u . J - - - - - - 2 0 .3 0 .2
S d u id a e 1 0 .4 0 .2 - - - - - - - 1 2 .1 1 .1 2 0 .3 0 ,2
le p u s  a jn e rican u s 9 4 .0 1 .5 1 2 .0 1 .2 11 1 3 .2 6 .4 8 6 .3 2 .8 - - - - - - 29 5 .2 2 .3
E r e th iz o n  do rsu tum 3 1 .3 0 .5 1 - - - - - - - 3 0 .5 0 .2
M u ste ia  sp p . 1 0 .4 0 .2 - - - - - - 1 0 .2 0 .0 8
Gej-vidae t c a r r io n ) 5 2 .2 0 .8 16 2 9 .6 1 8 .8 7 8 .4 4 .1 2 1 .6 0 .7 - - - - - - 30 5 .3 2 .3
U n id e n t i f ie d  maomal 27 1 2 .0 4 .5 1 2 .0 1 .2 3 3 .6 1 .7 14 1 1 .1 4 .9 1 3 .8 2 .1 - - - 46 8 .2 3 .6
Game b i r d 1 0 .4 0 .2 - - - - - - - - - 1 0 .2 0 .0 8
Non-game b i r d 7 3 .1 1 .2 - - - 1 1 .2 0 ,6 5 4 .0 1 .7 - - - - - - 13 2 .3 1 .0
U n id e n t i f ie d  b ird 54 2 4 .1 9 .0 3 5 .5 3 .5 10 1 2 .0 5 .8 13 1 0 .0 4 .5 2 7 .7 4 .2 - - ^2 1 4 .6 6 .4
B ird  egg 2 0 .9 0 .3 1 2 .0 1 .2 10 1 2 .0 5 .8 3 2 .4 1 .0 - - 3 3 .3 3.3 19 3 .4 1 .5
S n a i l 2 0 .9 0 .3 - - - - - - - - - - - - - - - 2 0 .3 0 .2
C o u eo p tera 10 4 ,5 1 .7 - - - 12 1 4 .4 7 .0 4 3 .2 1 .4 2 7 .7 4 .2 2 4 .2 2 .2 30 5 .3 2 .3
H ym enoptera 30 1 3 .4 5 .0 1 2 .0 1 .2 8 9 .6 4 .4 20 1 5 .9 7 .0 4 1 5 .4 3 .3 1 2 .1 1 .1 64 1 1 .4 5 .0
H em ip tera 2 0 .9 0 .3 - - - - - - - - 2 0 .3 0 .2
D ip te ra 1 0 .4 0 .2 - - - - - - - - 1 0 .2 0 ,0 8
u r tn o p t e r a 5 2 . 2 0 .8
4 .0
1 2 .1 1 .1 6 1. 1 0 .5
U n id e n t i f ie d  i n s e c t 8 3 .6 1 .3 5 6 .0 2 .9 5 1 .7 - 18 3 .2 1 .4
F r a g a r ia  sp p . 51 2 2 .8 8 .5 6 4 .8 2 .1 7 - - - 57 1 0 .2 4 .4
V accinlum  spp . 1X2 50.0 1 8 .6 1 2 ,0 1 .2 1 1 .2 0 .6 18 1 4 .3 6 .3 3 XL.5 6 .2 - - - 135 14.1 10 .5
A m eiancriier sp p . 6 2 .7 1 .0 6 1 .1 0 .5
R ib es  sp p . 27 1 2 .0 4 .5 1 3 .8 2 .1 18 5 .0 2 .2
A rau ia  n u d ic a u lu s 13 5 .8 2 .1 14 1 1 . 1 4 .9 1 3 .8 2 .1 .'8 5 .0 . .2
hubus p a r v i f l o r u a 25 1 1 .2 4 .1 - - - - - - 12 4 .5 4 .2 1 3 .8 2 .1 - - - 38 6 .8 3 .0
hubus s t r i g o s u s 2 0 .9 0 .3 2 0 .7 4 0 .7 0 .3
C ra ta e g u s  d o u g la s i i 3 1 .3 0 .5 1 2 .0 1 .2 6 7 .2 3 .5 10 7 .9 3 . 5 1 2 .1 1 . 1 21 3 .7 1 . 6
Kosa s p p . 2 0 .7 0 .3 6 1 1 .1 7 .0 12 1 4 .4 7 .0 f 1 .6 0 .7 1 3 . 8 2 ,1 10 2 0 .8 1 1 . 1 33 5 .9 2 . 6
o yrapnorica rpos  s p p . 
hnamnus a l n i  f o l i a 8 3 .6 1 .3
1 ^.0 1 .2







GomuS c a n a d e n s is - - - - - - 1 2 .1 1 .1 1 0 .2 O.ufl
J t r e . - t o p j a  sp p . 2 0 .7 0 .3 0 .3 0 . 2
Polygonatum  spp . 1 0 .4 0 ,2 1 0 . 2 0.1J8
Geranium  sp p . 
auianum  o , p . 
U n id e n t i f ie d  see d s
1 0 .4 0 .2
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0 = o c c u r re n c e
F = F req u e n cy ; ;jer cent, o f  o c cu rre n ce b  in  s c u ts  
-g _ F- r  C ent u c c u r re n c tb  by ite m s
.2 ^  ^ c u ts  c o l l e c te d  June ..’7 ,  to  Oe,,tom ber 17 , (73  s e t s  from j f f  a r e a  i n c i . )  
f ,  1V56 f a i l ,  )*P s c a t s  C u l^ u c te J  Je , tem ber -11, to  u c tu b o r  17 , u
Table I I I
m Cïm  FùÛD HABIT3 ANALYSIS EXPRESSED BY 
OCCüRiŒNCE OF ITEMS AND FREQUENCY OF OCCURRENCE
1955
Summer^ Summer^ l î in te rc
W inter & 
Sprlngd Suim&er®
Summer k 
Fallf F a l ie T o ta l
Item s Oco. . . K Occ. Occ. % Occ. % Occ. % Oco. Occ. . J Occ.Ë ic ro iin a e 1 6 .6 5tJ 18 .2 29 36 .2 3 l 21.6 23.2 20 là 5 5 .0 26a 2l».l»
C ric e tin a e - -  ■ 6 1 .9 - 6 3.7 2 0 .8 - * mm — 11» 1 .3
Zapodidae u 2 .U 7 2 .2 2 1 .2 26 10 .8 3 6 .7 5 6 .2 1»7 1».3
S o ric id a e 3 1 .8 22 6 .9 6 7 .5 12 7.L 7 2 .9 3 6 .7 6 7 .5 59 5#k
S c iu rid a e 7 U .l lt3 13 .5 15 18 .7 28 17 .3 Ih 5 .8 3 6 .7 1» 5 .0 111» lO .ii ,
2 .6  VIL eporidae 3 1 .3 6 1 .9 1 1 .3 11 6 .8 8 3 .3 - - 29
E re th iso n tid a e 3 1 .8 - - - - - - - - 3 0 .3  f
M usteia spp . 1 0 .6 - • - - - 1 0 .C9
C ervidae (c a rr io n ) 1 0 .6 U 1 .2 16 20.0 7 U.3 2 0 .8 — - 30 2.7
U n id e n tif ie d  Mammal 12 7 .1 12 3 .8 1 1 .3 3 1 .8 11» 5 .8 1 2.2 1»3 3 .9
Game B ird • - 1 0 .3 - - - - - 1 0.09
Non-Game B ird 3 1 .8 7 2 .2 - - 1 0 .6 5 2.1 — - 16 1 .5
U n id e n tif ie d  B ird a IS .li 30 9.1» 3 3 .7 10 6 .2 13 5.1» 2 U.k - 79 7 .2
B ird  Egg - 2 0 .6 1 1 .3 11 6 .8 2 0 .8 1 2 .2 3 3 .7 20 1 .8
Gastropoda 2 1 .2 - - - - - - - - - - 2 0 .2
In se c t* 13 7 .6 35 11 .0 1 1 .3 21 13 .0 26 10 .8 5 11 .1 6 7 .5 107 9 .8
V egetable 69 L0 .8 86 26.9 7 8 .7 16 9 .9 66 27.1, 7 15.5 12 1 5 .0 263 2l».0
Compiled from $ 6 l S ca ts  and 1095 Item s
a .  Summer 1955» o f f  a re a ,  c o lle c te d  August $ to  September 1 ; 73 s c a t s ,  169 ite m s .
b .  Summer 1955» c o lle c te d  June 27 to  S ep tsaber 17; 151 s c a t s ,  319 ite m s .
c .  W inter 1956, c o lle c te d  January k to  February 11; 5^ s c a t s ,  79 i te m s .
d . W inter and sp rin g  1956, c o lle c te d  June 7 to  June 11; 83 s c a t s ,  162 ite m s .
e .  Summer 1956, c o lle c te d  August 15 to  S e p t^ b e r  20; 126 s c a ts ,  2iA ite m s .
f .  Summer and f a l l  1956, c o lle c te d  August 21 to  October 10; 26 s c a ts ,  L5 ite m s .
g . F a l l  1956, c o lle c te d  6ept@nber 21 to  October 19; W s c a t s ,  80 ite m s .
two p e r  c e n t  b i r d  egge an d  s n a i l a .
M ic r o t in e s  w ere  t h e  majnctaals m ost o f t e n  ta k e n *  C le th r lo n o ig y s  
g a p p e r i  w h ich  o c c u r re d  i n  29*2 p e r  c e n t  o f  th e  s c a t s ,  w as t h e  m ost 
num erous s p e c ie s  i d e n t i f i e d *  I t  was fo llo w e d  by  Phenaooiays in te rm e d in s  
w i th  5 -9  p e r  c e n t ,  M ic ro tu a  s p p * 5*5 p o r  c e n t  ( M ic ro tu a  r® naina  o n ly  
i d e n t i f i a b l e  t o  g e n u s ) ,  M ic ro tu a  p e n n sy lv a n lc u s  ) . 0  p e r  c e n t ,  M ic ro tu s  
lo n g ic a u d u a  2*1 p e r  c e n t  and  Ssnaaptomys b o r e a l i s  0*7 p e r  c e n t .
O ccu rren ce  o f  m ic r o t in e s  i n  s c a t  a v a r i e d  s e a s o n a l ly  and  when 
f r u i t s  w ere  a v a i l a b l e  t h e  m ic ro  t i n e  consum ption  seemed t o  d im in ish *
The m o st n o t i c e a b le  p e r io d  o f  low  m ic r o t in e  consum ption  w as from  
A ugust $ ,  t o  Sep tem ber 1 ,  19$$* d u r in g  t h i s  p e r io d  th e  f r u i t  o f  
h u c k le b e r r i e s  ( V accinlura s o p ») and  w i ld  s t r a w b e r r i e s  ( F r a g a r ia  sp p *) 
w ere  e s p e c i a l l y  a b u n d a n t an d  UO*d p e r  c e n t  o f  th e  s c a t s  c o n ta in e d  
v e g e ta b le  rem a in s*  How ever, i n  1 9 $ 6 , th e  l a t e  summer, f a l l  an d  w in te r  
s c a t s  c o n ta in e d  t h e  h ig h e s t  p e rc e n ta g e  o f  m ic ro  t in e a *  T h is  can b e  ex ­
p l a in e d  by  t h e  a p p a r e n t  l a c k  o f  a v a i l a b l e  f r u i t  i n  t h e  w ln tez’ a n d  a 
p o o r h u c k le b e r iy  an d  s t r a w b e r ry  c ro p  d u r in g  th e  summer o f  1956* The 
sm a ll  mammal p o p u la t io n  i s  a l s o  a t  i t s  s e a s o n a l  peak  d u r in g  t h e  l a t e  
summer an d  e a r l y  f a l l »
A f te r  th e  m ic ro  t i n e s ,  th e  s q u i r r e l s  w ere  th e  n e x t  m ost im p o r ta n t
food*  F ou r s p e c ie s  w ere  i d e n t i f i e d ;  r e d  s q u i r r e l s ,  6*5 p e r  c e n t
o c c u r r e n c e ,  g round  s q u i r r e l s ,  6*U p e r  c e n t ,  ch ipm unks, k*8 p e r  c e n t
an d  f l y i n g  s q u i r r e l s ,  0*3 p e r  c e n t*  More r e d  s q u i r r e l s  w ere  fo u n d  i n
th e  w in te r  s c a t s ;  27*6 p e r  c e n t  c o n ta in e d  th e s e  rem a in s*  I t  i s
p o s s ib l e  t h a t  s q u i r r e l s  a r e  m ore v u ln e r a b le  t o  p r e d a t io n  when r e ­
s t r i c t e d  t o  a r e a s  i n  t h e  n e ig h b o rh o o d  o f  t h e i r  s e e d  c a c h e s  and  sp e n d in g
m ore t im e  u n d e r  t h e  enow* Ground s q u i r r e l s  w ere  more p r e v a l e n t  i n  th e  
s p r in g  a n d  o c c u r re d  18 t im e s  f o r  a  p e r  c e n t  o c c u r re n c e  o f  21*7* T hese  
s q u i r r e l s  l e a v e  h ib e r n a t io n  i n  e a r l y  s p r in g  a n d  th e y  a p p e a r  t o  b e  m ost 
v u ln e r a b le  to  p r e d a t io n  by m a rte n  a t  t h i s  ti^ ie*  T h is  i s  a l s o  th e  
p e r io d  when m ice  a r e  l e a s t  abundan t*
Shrews w ere  n e x t  i n  o rd e r^  o c c u r r in g  i n  10*3 p e r  c e n t  o f  t h e  
s c a ts *  S orex  c ln e r e u s  a n d  S o rex  v a g ra n s  w ere  t h e  two s p e c ie s  i d e n t i c  
f le d ^  b u t  i n  m o st c a s e s  th e  s p e c ie s  w as n o t  d e te rm in e d  b e c a u se  o f  a  
l a c k  o f  c r i t i c a l  m a x i l la r y  te e th *
Zapus p ri.ncep9  o c c u r re d  i n  8*2 p e r  c e n t  o f  th e  s c a ts *  They w ere  
m ost num erous i n  s c a t s  g a th e r e d  i n  th e  summer o f  1956 , r i s i n g  t o  16*3 
p e r  c e n t  i n  t h a t  p e r io d .  V ery few w ere p r e s e n t  i n  th e  e a r l y  s p r in g  
and  none frcxa th e  w in te r  c o l l e c t io n s *
The re m a in s  o f  c e rv id a  o c c u r re d  i n  5*3 p a r  c e n t  o f  t h e  s c a ts *
The m a jo r  p r o p o r t io n  o c c u r re d  i n  w in te r  an d  e a r l y  s p r in g ,  a l th o u g h  a  
few  s c a t s  c o n ta in e d  i d e n t i f i a b l e  re m a in s  I n  th e  summer* T hese i te m s  
a r e  th e  r e s u l t  o f  m a rte n  f e e d in g  on  c a r c a s s e s  o f  w in te r  k i l l e d  a n im a ls*  
3nowshoe h a re  re m a in s  w ere  fo u n d  29 t im e s  r e p r e s e n t in g  a  5*2 p e r  
c e n t  o c c u rre n c e *  They w ere  m ost ab u n d an t i n  th e  s p r in g .  T h is  may 
i n d i c a t e  t h a t  th e  young a r e  q u i t e  v u ln e r a b le  to  p r e d a t io n  b y  m a r te n .
I t  w as n o t  p o s s ib l e  t o  d i s t i n g u i s h  be tw een  a d u l t  and  im m ature h a r e s
by  th e  re m a in s  in  s c a ts *
The C r i c e t in a e  a r e  r e p r e s e n te d  by  Ferom yscus m a n ic u la tu s  (2*1
p e r  c e n t )  a n d  Keotoma o in e r e a  (0*2 p e r  c e n t ) .  The o n ly  o th e r  maminals
fo u n d  w ere  p o rc u p in e  ( E re th iz o n  d o r  sa  turn) a n d  a  s p e c ie s  o f  w ease l*
The p o rc u p in e  was p ro b a b ly  c a r r io n *
- 5 3 -
B ir d s  o c c u r re d  i n  1 7 .1  p e r  c e n t  o f  t h e  f e c e s  an d  b i r d  eggs w ere 
fo u n d  i n  3*U p e r  c e n t .  The h i g h e s t  f r e q u « ic y  o f  o c c u rre n c e  f o r  b i r d s  
w as from  th e  summer c o l l e c t io n s ^  w h i le  m ore eggs o c c u r re d  i n  t h e  s p r i n g .  
The summer s c a t s  c o l l e c t e d  i n  1955 c o n ta in e d  a  h ig h e r  p e rc e n ta g e  o f  
b i r d  re m a in s  (27*6  p e r  c e n t )  th a n  d id  th e  s c a t s  c o l l e c t e d  i n  t h e  summer 
o f  1956 (1U*0 p e r  c e n t)*  O nly one s c a t  c o n ta in e d  a n  i d e n t i f i a b l e  
g ro u s e  f e a t h e r  a n d  tw o o t h e r s  c o n ta in e d  enough t o  t e n t a t i v e l y  i d e n t i f y  
a  w in te r  w ren  a n d  a  ro u g h -w in g ed  sw allo w .
I n s e c t s  w ere  common i n  a l l  p e r io d s  e x c e p t w in te r*  They w ere 
fo u n d  i n  9*3 p e r  c e n t  o f  th e  s c a t s .  H ym enopterans an d  C o le o p te ra n s  
w ere  t h e  m ost num erous i n s e c t s  found* Some i n s e c t  o c c u r r e n c e s ,  e s ­
p e c i a l l y  ¥hen  o n ly  sm a ll  f ra g m e n ts  w ere  fo u n d , may p o s s ib ly  h av e  been  
ta k e n  by  a  b i r d  w h ich  was l a t e r  c a u g h t by  a  m a r te n . In  79 s c a t s  con­
t a i n i n g  b i r d  r e m a in s ,  32 a l s o  c o n ta in e d  f ra g m e n ts  o f  i n s e c t s .  In  
many c a s e s  iÿ m e n o p te ra n  re m a in s  co m p rised  a  l a r g e  p o r t io n  o f  a  s in g l e  
s c a t  and  i n  th e s e  in s t a n c e s  t h e r e  can  b e  no d o u b t t h a t  m arten  w ere  
t a k in g  them  f o r  fo o d .
S eeds o f  t h e  common f r u i t s  o c c u r re d  i n  num bers a lm o s t  e q u a l  t o  
th o s e  o f  t h e  m icro  t i n e  s .  The h ig h e s t  o c c u r re n c e s  w ere  n o te d  I n  s c a t s  
c o l l e c t e d  d u r in g  t h e  summer, a l th o u g h  r o s e  h ip s  (R osa sp p . )  a n d  f r u i t  
o f  h aw th o rn  ( C ra ta e g u s  d o u g l a s i i ) w ere  e a te n  d u r in g  th e  w in te r  an d  
s p r i n g .  In  1955» when h u c k le b e r r i e s ,  s t r a w b e r r i e s  and  R ib e s  w ere  
a b u n d a n t ,  th e y  w ere  ta k e n  i n  l a r g e  num bers , b u t  i n  1956 r e l a t i v e l y  
few  h u c k le b e r r i e s  and  s t r a w b e r r i e s  w ere  a v a i l a b l e  an d  m arten  s h i f t e d  
t o  b u c k th o rn  (Rhamnus a l n i f o l l a ) .  I n c r e a s e d  o c c u r re n c e  was a l s o
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n o te d  f o r  s a r s a p a r i l l a  (A r a l l a  n u d l c a u l l a ) an d  haw thorn  d u r in g  t h i s  
p e r i o d .  ScMne e m a il s e e d s  o n ly  o c c u r re d  o c c a s io n a l ly  and  may n o t  h ave  
b e en  fo o d  i te m s .  They w ere p ro b a b ly  in g e s te d  a c c i d e n t a l l y  a s  d e b r i s  
o r  w ere  e a te n  by  b i r d s  o r  m ice w h ich  w ere  l a t e r  k i l l e d  b y  m arten*
O nly a  few  d i r e c t  o b s e r v a t io n s  w ere  made o f  m arten  a c t u a l l y  
f e e d in g .  Upon i t s  r e l e a s e  from  a  t r a p ,  one  Im m e d ia te ly  began  e a t in g  
h u c k le b e r r i e s  a n d  a n o th e r  f e d  on th e  f r u i t  o f  a  w ild  s a r s a p a r i l l a  
p l a n t .  A c a p tu r e d  ani*nal was k e p t  i n  a  cage  f o r  2U h o u rs  an d  was f e d  
cooked  ham burger and  s t r a w b e r ry  jam , b u t  d id  n o t  e a t  a  f r e s h l y  c a u g h t 
d e e r  m ouse, ilany w ere  o f f e r e d  k ip p e re d  h e r r in g  w h ile  i n  t h e  t r a p  o r  
cone a n d  o n ly  a  few  r e f u s e d  to  e a t .  A lm ost a l l  o f  them  u t t e r e d  a  
p e c u l i a r  g ro w l w h ile  e a t i n g .
D uring  t h e  w in te r  t r a p p in g  p e r io d ,  two a d u l t  m a les  w ere  c a p tu re d  
t h a t  h a d  ro b b e d  b a i t  from  a  n e a rb y  t r a p  an d  c a r r i e d  i t  t o  th e  n e x t  s e t  
w i th o u t  e a t in g  i t .  They e v id e n t ly  had d ropped  i t  a t  t h e  t r a p  e n t r a n c e ,  
e n te r e d  th e  t r a p  f o r  m ore b a i t  an d  w ere c a p tu r e d .  A n o ther m arten  
c a r r i e d  a  shrew  i n t o  a  t r a p .  The shrew  was fo u n d  when t h e  t r a p  w as 
ta k e n  from  t h e  s i t e .  T h is  shrew  w as t i n n e d  l a t e r  an d  h ad  b een  b i t t e n ,  
b u t  none o f  i t  h a d  b een  e a t e n .
D is c u s s io n  o f  R e s u l ts
M arten  fo o d  h a b i t s  h av e  b een  s tu d ie d  i n  s e v e r a l  l o c a l i t i e s  i n  
r e c e n t  y e a r s  ( s e e  T ab le  X I I l ) .  They a r e i  B r i t i s h  Colum bia (Cowan an d  
Makay, 1950 ; Q u ick , 1955)# G re a t  S h a n ta r  I s l a n d s ,  E u s s ia  ( D u lk e i t ,  
1929 ) ,  R u s s ia  ( J u rg e n s o n , 1951)# A la sk a  (L e n a in k , Skoog an d  B u ck ley , 
1955} M ontana (M a rs h a l l ,  I 9U6 ) ,  % ish in g to n  (Newby, 1951) and  C o lo rad o  
(R em in g to n , 1951)# These s t u d i e s  w ere  b a se d  on s c a t s  o r  d i g e s t i v e
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Mice 3 3 :7  Ï 9 #5 74 .0  68 .0 T 9 ^  V9 .9 Î1.Ÿ ÿ . b  l i i .o I 3 .U 27.7 19 .3 3 9 .0  ÿ è .lt
S q u ir re ls 8*3 17.1* 2 .0 1 2 .9  U.8 7 .9 5 5 .0  6 0 .0 9 .6  liO.5 22.2 -  12 .7
Qirews L.8 7 .5 2 .0  0 .9 2 .0 m  • 1 .5 2.7 7 .1 7*5 5 .5
Lagoaorphs 2*0 5 .0 - 1 .0 2 .0  tt.8 20.0  5 .0 $ . 2 2.7 12.7 -  10 .9
B ird s 9 .6  5 .8 8 .0  19 .0 $ . 9  0 .9 5 .9 5 .0  8 .0 3 .0 8 .1 i s . i 53*5 12 .8
In s e c ts 9#9 9 .1 - * 7 .9  — — — 1 .5 5lt.7 23.8 M l
V egeta tion  ( b e r r ie s ) 28.1 9 .S 18 .0 9 .0 5 .9  3 .8 0 .7 8 .2 2.7 7*1 *1# mm
O ther 1 .6  5 .0 1 .0 11.8 -  6 .5 2 .2 a # 3 .9 0 .3  2.U
C ervidae (c a r r io n ) 0 .8  9#S 0 .9 0 .7 8 .1 -








Sunsaer foods based  on 8$L item s from U2$ s c a ts  |  w in te r  and sp rin g  foods based on 21*1 item s ftom  
137 s c a ts  (G la c ie r  Park)*
Stumer fcwds based  on 1*69 i t e a s  from y ik  s c a ts j  w in te r  foods based on IO7 item s in  28 s c a ts  and 
61* d ig e s tiv e  t r a c t s  ( le n s in k , ^ o o g  and Buckley, 19?$)*
Sm m r  foods based  on 212 i t ^ s  in  112 s c a ts  and 3 stom achs; w in te r foods based  on lOl* item s in
8? s c a ts  (Cowan and Makay, 19$0).
W inter foods based  on 1?2 i t ^ s  (D u lk e it , 1929)# G reat S hantar I s la n d s , Russia*
W inter foods based on 20 item s in  18 s c a ts  d u ring  191*1-1*2; 57 i t m s  from 1*6 s c a ts  in  191*2-1*3
( H a r w e l l ,  19l»6).
Sunsuer foods based  on I 3I* item s in  78 s c a ts  and 1 stm sach; w in te r  foods based  on 37 item s frcsa 
17 s c a ts  and 16 stomachs (Newby, 1 9 ? l) .
^Wmer and w in te r  foods based  on 126 s c a ts  (Remington, 19?1)*
W inter foods based  on frequency  o f  occurrence o f  127 a lim en ta ry  t r a c t s  in  19t7 and on 123 
a lim e n ta iy  t r a c t s  In  191*8 (Q uick, 1955)#
t r a c t a ,  an d  t h r e e  i n v e s t i g a t o r s  u t l i l a e d  d a ta  from  b o th  so u rc e s*
Newby ( 1951)  s t a t e d  t h a t  d i g e s t i v e  t r a c t s  a r e  n o t  a s  u s e f u l  a s  s c a t s  
b e c a u se  a  l a r g e  p o r t io n  o f  them  a r e  e i t h e r  em pty o r  c o n ta in  d e b r i s  o r  
th e  re m a in s  o f  t h e  b a i t  u se d  by  th e  t r a p p e r *  Q uick (1955) fo u n d  t h a t  
S9 p e r  c e n t  o f  th e  a l im e n ta r y  t r a c t s  exam ined w ere  e i t h e r  em pty o r  con« 
t a l n e d  d e b r is *  B a i t  w as fo u n d  i n  a p p ro x im a te ly  two p e r  c e n t  a n d  th e  
re m a in d e r  c o n ta in e d  fo o d  i te m s  i n  e i t h e r  th e  stom ach o r  rec tu m  o r  i n  
b o th *
I t  i s  n o t  f e a s a b le  t o  com pare r e s u l t s  o f  th e  d i f f e r e n t  s t u d i e s  to o  
c l o s e l y  a s  e c o lo g ic a l  f a c t o r s  may v a ry  m ark e d ly  betw een d i f f e r e n t  geo­
g r a p h ic  r e g io n s  (Newby, 1951) # The r e s u l t s  o f  th e  a n a l y s i s  may a l s o  
v a ry  w ith  t h e  m ethods used#  r r i o r  t o  th e  p r e s e n t  s tu < ^  o n ly  two i n ­
v e s t i g a t o r s  a t te m p te d  t o  c o r r e l a t e  p re y  abundance  w i th  a  fo o d  h a b i t s  
e x am in a tio n *  They w ere  Quick (1955) an d  R em ington (1951)»  b u t  n e i t h e r  
c o n f in e d  t h e i r  w ork t o  one p a r t i c u l a r  a re a *  John  a n d  UVank C ra ig h e ad  
( 1956 ) i n t e n s i v e l y  s tu d ie d  s m a ll  mammal p o p u la t io n s  t o  d e te rm in e  t h e  
am ount o f  fo o d  a v a i l a b l e  t o  a  c o l l e c t i v e  r a p t o r  p o p u la tio n *
M ic ro tin e s  w ere  th e  m a jo r fo o d  i te m  i n  a l l  a r e a s  e x c e p t M ontana 
( M a r s h a l l ,  19U6) an d  W ashington (Newby, 1951)*  M a rsh a ll  fo u n d  t h a t  
r e d  s q u i r r e l s  w ere t h e  m ost im p o r ta n t  w in te r  fo o d  i n  M ontana, is h i le  
Newby fo u n d  t h a t  I n s e c t s  w ere th e  m oat f r e q u e n t  fo o d  ite m  ta k e n  i n  t h e  
summer an d  r e d  s q u i r r e l s  th e  m ore im p o r ta n t  w in te r  food* S q u i r r e l s  
w ere  a l s o  Im p o r ta n t  i n  th e  P ech o ra  B a s in  i n  R u s s ia ,  b u t  m ic r o t in e s  l e d  
t h e  f o u r  o th e r  d i s t r i c t s  s tu d ie d  ( J u rg e n s o n , 1951)* Mice w ere  n o t 
r e p r e s e n te d  i n  th e  d i e t  o f  th e  m arten  i n  G la c ie r  P a rk  i n  num bers 
co m p arab le  t o  th o s e  fo und  i n  A la s k a , B r i t i s h  C olum bia , C o lo rado  an d
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R u ss ia *  The num ber o f  d i f f e r e n t  fo o d  i te m s ,  how ever, was g r e a t e r  i n  
G la o le r  P a rk  th a n  w as fo u n d  i n  th e  o th e r  a re a s *  T h is  f a c t o r  may 
com pensa te  f o r  th e  lo w e r  o c c u rre n c e  o f  m ice in  t h e  d i e t .
S q u i r r e l s  w ere  second  i n  f re q u e n c y  o f  o c c u rre n c e  i n  G la c ie r  P a rk , 
b u t  d id  n o t  a p p ro a c h  th e  $5 an d  60 p e r  c e n t  found  by  M a rs h a ll  d u r in g  
th e  w in t e r s  o f  I p b l  an d  19U2, and  19U2 and  lp ü 3  a lo n g  th e  JN'orth Pork  
o f  t h e  F la th e a d  H iver*  Sm all mammals w ere  n o t  o en su se d  by  M a r ^ a l l  so  
i t  i s  n o t  f e a  s a b le  t o  com pare t h e  r e s u l t s  o f  b o th  s t u d i e s  to o  c lo s e ly *  
In  a l l  t t ie  s t u d i e s  m ade, in c lu d in g  th e  p r e s e n t  o n e , s q u i r r e l s  o c c u r re d  
in  w in te r  a t  h ig h e r  r a t e s  th a n  a t  o th e r  s e a s o n s  e x c e p t in  B r i t i s h  
Colum bia (Cowan an d  Makay, 1950)* Q uick (1955) s t a t e s  t h a t  r e d  
s q u i r r e l s  a r e  more v u ln e r a b le  i n  th e  w in te r  b e ca u se  th e y  s ta y  i n  t h e  
v i c i n i t y  o f  th e l j r  c a c h e s  and  a r e  c a u g h t e a s i l y  when fo u n d  fo ra g in g  
u n d e r  t h e  s u r f a c e  o f  t h e  snow* The in c r e a s e d  fre q u e n c y  o f  s q u i r r e l s  
i n  th e  w in te r  s c a t s  i n  th e  p r e s e n t  s tu d y  can be  a t t r i b u t e d  t o  t h e  18 
o c c u r re n c e s  o f  g round  s q u i r r e l s  in  th e  l a t e  w in te r  a n d  e a r l y  s p r in g  
s c a t s  w hich  su p p lem en t th e  27*8 p e r  c e n t  o c c u r re n c e  o f  r e d  s q u i r r e l s
from  t h e  w in te r  s c a ts *
Shrews p r e v io u s ly  have  b e en  th o u g h t  t o  be a v o id e d  by  m arten  b e ­
c a u se  o f  t h e i r  s t r o n g  o d o r (Cowan and  Makay, 1950 ; L e n s in * , Skoog a n d  
B u c k le y , 1955; K’ewby, 1 9 5 1 ) ' Rem ington (1952 ) found  t h a t  a l th o u g h  
sh rew s w ere  n o t  a  p r e f e r r e d  fo o d  i te m , th e y  w ere  r e a d i l y  a c c e p te d  by  
two c a p t iv e  m arten*  Shrew s w ere  a  common ite m  fo u n d  by Q uick (1 9 5 5 ) , 
Rem ington (1951) a n d  i n  th e  p r e s e n t  s tu d y . I n s e c t i v o r e s  o c c u r re d  in
th e  d i e t  o f  m a rte n  i n  R u ss ia  ( J u rg e n s o n , 1 9 5 1 ) , b u t  i t  c a n n o t be de­
te rm in e d  w h e th e r  m o les o r  sh rew s o r  b o th  a r e  r e p r e s e n te d  in  t h i s  g roup .
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H ares d id  n o t  a p p e a r  t o  be  i î ï p o r t a n t  in  m ost a re a s »  T h e ir  
o c c u r re n c e  was m ost common i n  th e  w in te r  i n  a l l  a r e a s  e x c e p t  T*ashington 
w here  Newby I'ound them  m ore o l t e n  i n  th e  summer. They do n o t  co m p rise  
a  l a r g e  enough p o r t io n  o f  t h e  m arten  *s food  i n  any  a r e a  t o  le n d  s u p p o r t  
t o  t h e  th e o r y  t h a t  m arten  a r e  a  c y c l i c  s p e c ie s  f l u c t u a t i n g  w ith  
snow shoe h a re  abundance  (11  to n ,  191^2).
B ird s  w ere  ta k e n  f r e q u e n t ly  i n  m ost a r e a s .  Quick (1955) found  
them  t o  b e  e x c e e d in g ly  a b u n d a n t i n  th e  w in te r  o f  1 9 ^ 7 . G rouse w ere  an  
im p o r ta n t  food  i ts m  i n  many a r e a s  o f  h u s a ia  (^ îu rgenson , 1951) # T h is  
w as th e  o n ly  r e g io n  w here  th e y  nmde up an  a p p r e c ia b le  p o r t io n  o f  t h e  
d i e t .
I n s e c t s  w ere  common in  th e  summer an d  e a r l y  s p r in g  i n  G la c ie r  
f a r k .  They w ere  th e  m ost num erous food  ite m  fo u n d  i n  s c a t s  from  
W ash ing ton  (Nevfby, 1 9 5 1 ) , c o m p ris in g  5L#7 p e r  c e n t  o f  th e  o c c u r r in g  
i te m s .  They w ere a l s o  an  im p o r ta n t  ite m  i n  t h e  C aucasus r e g io n  o f  
i tu s s i a ,  cca iip rising  k 9 .0  p e r  c e n t  o f  th e  fo o d  i te m s  ( J u rg e n s o n , 1 9 5 1 )« 
Newby (1951) e x p la in s  t h e  u n u s u a l ly  h ig h  o c c u rre n c e  o f  a n t s  i n  th e  
s c a t s  he  a n a ly z e d  a s  a  r e s u l t  o f  th e  f o r e s t  c o n d it io n s *  Heavy snow 
f e l l s  many o f  th e  l e s s  v ig o ro u s  t r e e s  and  th e  r e s u l t i n g  stum ps an d  
lo g s  c r e a t e  e x c e l l e n t  h a b i t a t  f o r  l a r g e  c a r p e n te r  a n t s  ( Camponotua 
3 £ £ . ) .
The m a rte n  i n  G la c ie r  i a rk  f e d  on b e r r i e s  to  a  g r e a t e r  e x te n t
tn a n  th o s e  i n  th e  o th e r  a r e a s  e x c e p t R u ss ia  w here 22 to  26 p e r  c e n t  o f
t h e  fo o d  i te m s  w as made up o f  p la n t  fo o d  ( J u rg e n s o n , 1951)# A la sk a
ra n k e d  seco n d  t o  G la c ie r  F ark  on  t h i s  c o n t in e n t  (L e n s in k , Skoog an d  
B u c k le y , 1955)*  H u c k le b e r r ie s  w ere th e  f a v o re d  f r u i t  o f  th e  m a rte n  in
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A la sk a  e n d  i n  th e  p r e s ^ * t  s tu d y . M arten  on t h e  studj»- a r e a  a l s o  to o k  
s e v e r a l  o th e r  s p e c ie s  o f  b e r r i e s  nvhen th e y  w ere a v a i l a b l e ,
C a r r io n  was ta k e n  f r e q u e n t ly  d u r in g  th e  w in te r  i n  W ash ing ton  and  
G la c ie r  l a r k ,  b u t  was n o t  I rc p o r ta n t  in  o th e r  a r e a s .  The c o rv id s  w ere  
th e  m ain  so u rc e  o f  t h i s  fo o d ,
h e p t i l e s  a n d  f i s h  w ere r e p o r t e d  from  some s e c t i o n s  o f  H u ss ia  
( J u rg e n s o n , 1951) • /lem ington (1951) a l s o  found  e v id e n c e  o f  f i s h  in  a  
few  s c a t s  h e  c o l l e c t e d  i n  C o lo ra d o , î^o r e p t i l e s  o r  f i s h  w ere  found  t o  
b e  u s e d  a s  fo o d  i n  t h i s  studj*-.
I t  i s  e v id e n t  t h a t  m arten  w i l l  e a t  a  v a r i e t y  o f  a v a i l a b l e  fo o d s  
an d  do n o t  a p p e a r  t o  depend on a  l im i t e d  number o f  p re y  s p e c ie s .  They 
may b e  c l a s s e d  a s  "genei’a l  feeders** b e ca u se  th e y  ta k e  a  v a r i e t y  o f  
fo o d  i te m s  ( J ,  and  F , C ra ig h e a d , 195^)*
ccasPAüisûN OF sm L L  mmjOa te a p p c ^ g  h i t h
ÜESULTS OF FOOD HABITS EXAMIKATION
M arten  Food H a b ita  C o r r e la te d  W ith  Fbod A v a i l a b i l i t y
The l i v e  s p e c ie s  o f  m le ro t ln e  r o d e n ts  w ere  t r a p p e d  on t h e  s m a ll  
mammal p l o t s  an d  w ere  a l l  r e p r e s e n te d  i n  t h e  d i e t  o f  th e  m arten*
T hree  o th e r  s p e c ie s  w ere  a l s o  ta k e n  by  t r a p p in g *  In  o r d e r  t o  e f~  
f e c t l v e l y  com pare t h e  s p e c ie s  o f  sn ia ll  maaeaals t r a p p e d  w i th  t h e i r  
o c c u r re n c e  i n  s c a t s ,  t h e  p e rc e n ta g e  o f  i te m s  i n  s c a t s  w ere  c a l c u l a t e d  
so  t h a t  t h e  t o t a l  o f  s m a ll  mammal re m a in s  a p p e a r  a s  100 p e r  cen t*
T h is  a l lo w s  a  d i r e c t  com parison  o f  th e  p r o p o r t io n  o f  sm a ll  mammals 
ta k e n  i n  th e  snap  t r a p p in g  w i th  th o s e  fo u n d  i n  m a rte n  s c a ts *  These 
w e ig h te d  p e rc e n ta g e s  a p p e a r  i n  th e  d is c u s s io n  ( s e e  T ab le  X IV ).
C le th rio n o m y a  g a p p e r i  o c c u r re d  more o f te n  i n  th e  s c a t s  an d  w as 
a l s o  t h e  m ost f r e q u e n t  sm a ll mammal t r a p p e d  on  t h e  s tu d y  p l o t s .  I t  
o c c u r r e d  i n  UO.6 p e r  c e n t  o f  th e  s c a t s  an d  r e p r e s e n te d  Uh»l p e r  c e n t  o f  
t h e  æ n a ll  mammal c a p tu re s *  The h ig h e s t  f re q u e n c y  o f  o c c u r re n c e  was 
fo u n d  in  t h e  l a t e  summer, f a l l  and  w in te r*  T h is  peak  in  th e  f a l l  i s  
a t  a  tim e  when t h e  p o p u la t io n  W iould be  a t  I t s  s e a s o n a l  peak w ith  m ore 
v o le s  a v a i l a b l e  f o r  th e  m arten*  The fre q u e n c y  a t t a i n e d  d u r in g  th e  
w in te r  can  b e  e x p la in e d  b y  t h e  f a c t  t h a t  few er fo o d  i te m s  a r e  a v a i l a b l e  
a t  t h i s  t im e  an d  t h e  m a r te n * s  d i e t  i s  m a in ly  c a rn iv o ro u s*  C le th rio n o m y s  
o c c u r r e d  i n  s c a t s  16L t im e s ,  o f  w h ich  73 p e r  c e n t  w ere  i d e n t i f i e d  by  
te e th *  i t  co m p rised  6 l  p e r  c e n t  o f  a l l  m ic r o t in e s  and  i t  i s  p o s s ib le  
some w ere  m is s e d  wnen h a i r  w as th e  o n ly  means o f  i d e n t i f i c a t i o n *
V e n t r a l ,  l a t e r a l  an d  l e g  h a i r  i s  n o t  r e d  a n d  c o u ld  o n ly  be  c l a s s e d  a s
—
Table XXV
REIATION OF THE PHET SPïX:îE3 CMS0SED TO THEIR 
FREQOT3CT OF OCCURHEHCES IN SCATS
S p e c ie s
No* Oco* 
i n  S c a ts
ïV e q . 
o f  Oco.*-
i  o f  
T o ta l  
C a p tu re s^
C le th rio n o m y a  g a p p e r i 16U Lo«6 l»lt.7
îH c r o tu s  spp* 60 l k . 8 0.1*
H ienacom ys in te rm e d lu s 33 8 .1 1 .8
Sÿnaptom ys b o r e a l i s u 1 .0 0 .2
Zapua p r in c e p s u& l l . U 1 .3
Perom yscus m a n ic u la tu s 12 3 .0 1 6 .0
Ë u tam ias  am oenus 27 6 .7 1 .3
S o re x  spp* $8 , 11*.3 3U .2
4ÜU 9 9 .9 99.& '
F re q u e n c ie s  c a l c u l a t e d  t o  a p p e a r  a s  100 p e r  c e n t  t o  a l lo w  
co m parison  w i th  t r a p p in g  r e s u l t s *
b* R e la t iv e  abundance  o f  p re y  c c n su s e d .
*62—
m ic ro  t in e *  I t  t h u s  a p p e a rs  t h a t  th e  s p e c ie s  was ta k e n  i n  num bers 
c o m p arab le  t o  i t s  r e l a t i v e  d e n s i ty  a s  e x p re s s e d  by s m a ll  m am ial 
t r a p p in g *
l ^ c r o t u s  p e n n s y lv a n !eu s  w as r e p r e s e n te d  much more f r e q u e n t ly  i n  
t h e  s c a t s  th a n  b y  t r a p p in g *  One was c a u g h t by  t r a p p in g  w h ile  17 w ere  
i d e n t i f i e d  i n  th e  s c a ts *  Twelve M ic ro tu a  lo n g ec au d u a  w ere  i d e n t i f i e d  
i n  th e  fo o d  h a b i t s  e x am in a tio n  and  o n ly  one was tra p p e d *  T h ir ty - o n e  
o t h e r s  w ere  i d e n t i f i e d  a s  M ic ro tu s  sp p * an d  th e s e  t h r e e  c l a s s e s  t o t a l e d  
60  f o r  IU .8  p e r  c e n t  o c c u r re n c e  i n  s c a t s ,  b u t  o n ly  r e p r e s e n te d  0*U p e r  
c e n t  o f  th e  sm a ll  mammal c a p tu re s *  None o f  th e  t r a p  l i n e s  w ere  l o c a te d  
i n  optimum M ic ro tu s  p e n n a y lv a n lc u a  h a b i t a t ,  w hich  may a c c o u n t f o r  t h e  
f a i l u r e  t o  t r a p  a  s i z e a b le  num ber. Ftom a l l  i n d i c a t i o n s  m arten  do n o t  
e n t e r  l a r g e  open a r e a s  v e ry  o f t e n ,  an d  I  b e l i e v e  t h e  M icro  t u  9 p e n n a y l-  
v a n ic u a  c a p tu r e d  by  them  a r e  ta k e n  i n  sm a ll  a r e a s  n e a r  s tre a m s  vrhere 
a d e q u a te  g r a s s  c o v e r  i s  a v a i la b le *  The sm a ll  mammal t r a p p in g  d a ta  
show t h a t  M ic ro tu a  w ere  a t  a  c y c l i c  low  d u r in g  th e  p e r io d  t h i s  s tu d y  
w as c a r r i e d  o n . They w ere  num erous i n  t h e  meadows d u r in g  1953* b u t  
a l l  s ig n s  n o te d  i n  1955 w ere  o l d .  However, Hawley (u n p u b lis h e d )  ex ­
am ined  89 s c a t s  ta k e n  i n  1953 an d  fo u n d  M ic ro tu s  t o  b e  m ore num erous 
th a n  a n y  o th e r  s p e c ie s *
S even  F henacoyys in te rm e d lu s  w ere  c a p tu re d  w h ile  t r a p p in g  and
c o m p rise d  1 .3  p e r  c e n t  o f  th e  e m a il mammal c a tc l i .  T h i r t y - th r e e  w ere
I d e n t i f i e d  i n  t h e  s c a t s ,  t o  r e p r e s e n t  a  8 .1  p e r  c e n t  o c c u r re n c e .
Phenacoinys was t r a p p e d  i n  a  v a r i e t y  o f  ty p e s ;  open lo d g e p o le .  C la s s
III, burned areas, and in Class I? mixed types. It may be more common 
than i s  indicated by snap-trapping indices. Edwards (1952) states
t h a t  I t  i a  a  d i f f i c u l t  a n im a l t o  t r a p .  E v idence  o f  many m ore fo u n d  
in  m a rte n  s c a t  a th a n  w ere t r a p p e d  te n d s  t o  v e r i f y  h i s  s ta te m e n t .
One Qynaptomys b o r e a l i s  w as c a u g h t w h i le  t r a p p in g  an d  f o u r  w ere  
i d e n t i f i e d  i n  t h e  m a r te n  f e c e s .  The p o p u la t io n  w as e v id e n t ly  low  on 
t h e  s tu d y  a r e a .  B u r t ( lp L 8 )  s t a t e s  t h a t  Synaptom ys c o o p e r!  may 
f l u c t u a t e  from  y e a r  t o  y e a r ,  b u t  t h a t  e v id e n c e  o f  c y c l i c  f l u c t u a t i o n s  
h a s  n o t  b e e n  v e r i f i e d .
P erom yscus m a n ic u la tu s  was fo u n d  i n  o n ly  12  s c a t s ,  and  y e t  i t  was 
t h e  t h i r d  m ost p r e v a le n t  s p e c ie s  c au g h t w h ile  t r a p p i n g .  I t  w as e v i -  
d ^ t l y  n o t  ta k e n  b y  m a rte n  i n  r e l a t i o n  to  i t s  a b u n d an c e . I t  i s  n o t  
g e n e r a l l y  r e g a rd e d  a s  a  c y c l i c  s p e c ie s  an d  was t r a p p e d  i n  e q u a l  num bers 
b o th  y e a r s .  Jo h n  a n d  J?rank C ra ig h e a d  (19$6) fo und  t h a t  th e  r i s k  
P erom yscus r u n s  t o  p r e d a t io n  by r a p t o r s  i s  h ig h  a n d  te n d s  t o  o f f s e t  a  
d e n s i t y  r e l a t i o n s h i p .  6ome f a c t o r  m ust b e  o p e ra t in g  su c h  a s ,  c o v e r ,  
a l e r t n e s s  o r  p e r io d  o f  a c t i v i t y  to  k eep  m&i'ten from  c a tc h in g  a  f a i r l y  
a b u n d a n t s p e c ie s  i n  g r e a t e r  num bers.
Neotoma c in e r e a  a p p e a re d  tw ic e  i n  t h e  s c a t s  and  none w ere  c a p tu re d  
w h ile  t r a p p i n g .  I t  i s  c e r t a i n l y  n o t  a  common s p e c ie s  on th e  s tu d y  
a r e a .
Z apus p r in c e p s  w as fo u n d  I n  s c a t s  ( l l . U  p e r  c e n t)  b u t  cm ly
f i v e  w ere  c a p tu re d  by  t r a p p i n g ,  th e s e  i n  a  v a r i e t y  o f  t y p e s .  I t  may 
be m ore num erous th a n  t r a p p in g  i n d i c a t e s .  As Zapus h i b e r n a te ,  no e v i ­
d en ce  w as fo u n d  i n  w in te r  s c a t s ,  b u t  i t  was ta k e n  f r e q u e n t ly  i n  t h e  
summer o f  1 9 ^ 6 ,
F iv e  E u tam ias  amoenus w ere  t r a p p e d ,  b u t  27 (6 .7  p e r  c e n t)  w ere  
i d e n t i f i e d  i n  th e  s c a t s .  The ty p e  o f  t r a p s  u se d  w ere  to o  sm a ll t o
c a tc h  them  r e g u l a r l y  an d  Wiey w ere  much more num erous th a n  th e  
t r a p p in g  d a ta  in d ic a te s #
S o re x  sp p # r e p r e s e n te d  3U*2 p e r  c e n t  o f  th e  sm a ll  mammal c a tc h  
T ^ i l e  a p p e a r in g  i n  1U*3 p e r  c e n t  o f  th e  s c a t s .  T rap p in g  i n d i c a t e s  
t h e y  w ere  m ost num erous i n  1955» h u t  th e  p e r  c e n t  o c c u re n c e  i n  s c a t s  
d id  n o t  v a ry  a p p r e c ia b ly ,  a l th o u g h  th e  lo w e s t  o c c u rre n c e  i n  s c a t s  was 
d u r in g  th e  summer o f  1956# Of th e  89  s c a t s  g a th e re d  i n  1953 (H aw ley, 
u n p u b lis h e d )  S o rex  w ere  fo u n d  i n  13#6 p e r  c e n t .  Shrew s w ere  numer­
o u s d u r in g  ièie two y e a r s  o f  th e  ju*esent s tu d y ,  u n d o u b te d ly  more so  
th a n  d u r in g  1953-195U» b u t  t h e i r  o c c u r re n c e  i n  th e  s c a t s  d o es  n o t  
b e a r  t h i s  o u t#  An a d e q u a te  p o p u la t io n  in d e x  o f  sh rew s i a  d i f f i c u l t  
t o  o b ta in  th ro u g h  t r a p p in g ,  p ro b a b ly  b e c a u se  o f  t h e i r  b e h a v io r  
p a t t e r n .
I ^ r t e n  Abundance i n  R e la t io n  t o  A v a i la b le  Foods
M arten  w ere more a b u n d an t on th e  s tu d y  a r e a  i n  1953 and  e a r l y  i n
195U # ie n  t h e i r  fo o d  su p p ly  was g r e a te r #  M io ro tu s  w ere v e ry  a b u n d an t
i n  1953 ,  b u t  d e c l in e d  a b r u p t ly  i n  195U# I t  i s  u n f o r tu n a te  t h a t  a l l
se v en  o f  t h e  sm a ll  manmial p l o t s  w ere  n o t  i n  o p e ra t io n  when t h e  popu»
l a t i o n  w as a t  i t s  peak# I f  t h i s  h ad  b een  p o s s ib l e ,  a  b e t t e r  p i c t u r e
o f  s m a ll  mammal abundance  w ould  be  a v a i la b le *  The two p l o t s  w h ich  w ere
i n  o p e r a t io n  c l e a r l y  show t h i s  d e c l in e #  He s u i t s  o f  a n a l y s i s  (H aw ley ,
u n p u b lis h e d )  a l s o  show t t i a t  o f  s c a t s  c o l l e c t e d  i n  th e  s p r in g  o f  1953»
3 8 .2  p e r  c e n t  c o n ta in e d  M ic ro tu a  w h ile  C le th rio n o m y s g a p p e r i  o c c u r re d
i n  o n ly  n in e  p e r  c en t#  T h is  i s  t h e  r e v e r s e  o f  w iiat was fo u n d  d u r in g
t h e  p r e s e n t  s tu d y  an d  s u b s t a n t i a t e s  d a ta  d e r iv e d  from  th e  s m a ll  mammal 
p l o t s •
M icro  t i n e  8 have  b een  th e  Im p o r ta n t  fo o d  I tem  i n  a lm o s t a l l  l o ­
c a l i t i e s  w here  m arten  fo o d  h a b i t s  have  been  s tu d ie d *  Â m arked  d rop  
i n  t h e  d e n s i ty  o f  M lc ro tu s  may w e l l  lo w e r t h e  c a r r y in g  c a p a c i ty  o f  
t h e  s tu d ^  a r e a .  Food s h o r ta g e  h a s  been  known t o  a f f e c t  th e  p o p u la t io n  
d e n s i ty  o f  d i f f e r e n t  p r e d a to r s  ( la c k *  19^U)* T h is  c o u ld  happen  
th ro u g h  f a i l u r e  t o  b re e d  o r  from  h ig h  j u v e n i l e  m o r t a l i t y  (D ic e , 1 9 $ 2 ) . 
I je n s in k , Skoog an d  B uck ley  (1955 ) p o s t u l a t e  t h a t  fo o d  s h o r ta g e  may 
a f f e c t  m a r te n  p o p u la t io n s  by in c r e a s in g  t h e i r  m ovements o r  b y  a l t e r i n g  
t h e i r  r e p r o d u c t iv e  s u c c e s s .  E m ig ra tio n  i s  a n o th e r  r e s u l t  o f  fo o d  
s h o r t a g e s .  To d a t e ,  m ovem ents o f  17 and 2$ m ile s  h a v e  been  re c o rd e d  
o f  j u v e n i l e  m a le s  ta g g e d  on th e  s tu d y  a re a  and  c o l l e c t e d  o u t s id e  t h e  
p a r k .  T h is  i s  a  f a i r l y  h ig h  r e t u r n  c o n s id e r in g  t h a t  a n im a ls  a r e  a b le  
t o  move i n  an y  d i r e c t i o n *
Food Preference
N e a rly  e v e ry  fo o d  h a b i t s  s tu d y  o f  a  p a r t i c u l a r  s p e c ie s  o f  a n im a l 
h a s  shown t h a t  c e r t a i n  fo o d s  a r e  ta k e n  m ore f r e q u e n t ly  th a n  o th e r  
fo o d s  even  though  th e y  b o th  a r e  a v a i l a b l e  i n  e q u a l  q u a n t i t i e s .  l i t t l e  
i s  known a b o u t fo o d  p r e f e r e n c e s  o f  m ost w ild  a n im a ls ,  b u t  i t  i s  d i f f i ­
c u l t  t o  Im ag ine  t h a t  th e y  w ould  p a s s  up  n u t r i t i v e  fo o d , e s p e c i a l l y  i f  
h u n g ry . A p r e f e r e n c e  f o r  one fo o d  may b e  c o r r e l a t e d  w ith  a  p r e ju d ic e  
a g a i n s t  o th e r  ty p e s  (D ic e , 1 9 5 2 ) . I t  a p p e a rs  t h a t  seme f a c t o r  i s  
p r e s e n t  w h ich  k e e p s  m arten  from  ta k in g  Ferom yscus m a n ic u la tu s  i n  
num bers com parab le  t o  t h e i r  a p p a re n t  d e n s i ty .  They may n o t  be  a s  
p a l a t a b l e  a s  t h e  m ic r o t in e  r o d e n ts  o r  th e y  may be m ore d i f f i c u l t  t o  
c a p tu r e .
*"66"»
R ecom m endations
A m a jo r  o b j e c t i v e  s t i l l  unansw ered  i s  th e  minimnm b re e d in g  ag e  o f  
fe m a le  m arten *  In  o r d e r  t o  s tu d y  t h i s  p ro b lem  a  l a r g e  sam ple o f  know n- 
a g e  j u v e n i l e  fe m a le s  m ust b e  t r a p p e d  an d  m arked* T h is  c o h o r t  s h o u ld  
b e  fo l lo w e d  c lo s e l y  and  r e c a p tu r e d  a f t e r  t h e  b re e d in g  s e a so n  th e  
fo l lo w in g  y e a r .  In  o r d e r  t o  e s t a b l i s h  t h e  b re e d in g  a g e ,  t h e s e  m a rte n  
m ust b e  s a c r i f i c e d  an d  i t  w ould  be d e s i r a b l e  i f  t h e s e  a n im a ls  c o u ld  b e  
ta k e n  from  o u t s id e  t h e  p a rk .  The a n im a ls  on  th e  s tu d ÿ  a r e a  a r e  v a lu a ­
b l e  b e c a u se  o f  t h e i r  known a g e s ,  se x  c o m p o s itio n  an d  th e  d a ta  d e r iv e d  
from  th e  f o u r  y e a r s  o f  l iv e - t r a p p in g *  B e s id e s , i t  h a s  n o t  p ro d u ced  
enough j u v e n i l e  m a r te n  i n  th e  p a s t  two y e a r s  t o  make a  s tu d y  o f  t h i s  
ty p e  p o s s i b l e .
The p r e s e n t  a r e a  sh o u ld  b e  l i v e - t r a p p e d  to  f o l lo w  t h e  d e n s i ty ,  ag e  
a n d  s e x  co m p o s itio n *  The o ld e r  a n im a ls  a r e  e s p e c i a l l y  v a lu a b le  b e c a u se  
t h e y  r e p r e s e n t  a n  o p p o r tu n i ty  t o  e s t a b l i s h  more d a ta  on  t h e  lo n g e v i ty  
o f  w i ld  m arten *
The sm a ll  mammal l i n e s  ^ o u l d  b e  o p e ra te d  I n  an  e f f o r t  t o  d e te rm in e  
p o p u la t io n  c h a n g e s , e s p e c i a l l y  i n  t h e  m ic r o t in e s .  Any in c r e a s e  i n  t h e i r  
d e n s i t i e s  s h o u ld  r a i s e  t h e  c a r r y in g  c a p a c i ty  o f  th e  a r e a  an d  c o u ld
e n a b le  t h e  m arten  p o p u la t io n  t o  c lim b  t o  i t s  fo rm e r l e v e l .
I n t e n s iv e  t r a p p in g  w i th in  a  known home ra n g e  o f  a  fe m a le  m arten
d u r in g  t h e  p e r io d  i n  w h ich  th e y  a r e  l i k e l y  t o  have  young may e n a b le  th e  
i n v e s t i g a t o r  t o  t r a c k  th e  fe m a le  m arten  t o  i t s  den and  l e a r n  w hat ty p e  
o f  den  s i t e s  a r e  u t i l i z e d  b y  m a r te n .  I t  may a l s o  be  p o s s ib le  t o  
o b s e rv e  young m a rte n  a t  t h i s  tim e*
SüMMART
1 .  A fo o d  h a b i t s  s tu d y  I s  th e  second  p h ase  o f  a  lo n g  te rm  e c o lo g i ­
c a l  s tu d y  o f  t h e  m a rte n  ( M a rte s  a m e ric a n a ) i n  G la c ie r  N a t io n a l  Faiic- 
The s tu d y  w as i n i t i a t e d  b y  F le tc h e r  Newby in  c o o p e ra t io n  w i th  Dr, 
P h i l i p  L* W ig h t*  V ernon D* Hawley was th e  f i r s t  g ra d u a te  s tu d e n t  
a s s ig n e d  t o  th e  study*  He s tu d ie d  m arten  home ra n g e s  and  co m p le ted  
a  v e g e t a t i o n  su rv e y  o f  t h e  f o r e s t  t y p e s .  H is work s t a r t e d  i n  1953 
a n d  te r m in a te d  i n  1955 •
2 , F i e ld  I n v e s t i g a t i o n s  c o n s i s t e d  o f  m arten  l i v e - t r a p p i n g ,  ^asall 
mammal c e n s u s , s o a t  c o l l e c t i o n s  and  a  su rv e y  o f  th e  g round  vege­
t a t i o n  on  t h e  s m a ll  masanal p lo ts *  T hese i n v e s t i g a t i o n s  w ere  
a c c o m p lish e d  i n  t h e  summer o f  1955 , w in te r  o f  1956 , summer an d  f a l l  
o f  1956*
3* The p e rm an en t s tu d y  a r e a  c o n ta in s  5«U3 sq u a re  m ile s  o f  l a n d  w e s t 
o f  A naconda C reek a lo n g  t h e  N o rth  Fork  T ruck  T r a i l  16 m ile s  n o r th  
o f  W est G la c i e r ,  M ontana* 
ii* E ig h ty - f iv e  d a y s  w ere  s p e n t  l i v e - t r a p p i n g  m a r te n . In  a l l ,  19U0 
t r a p  u n i t s  w ere  s e t ,  w hich  r e s u l t e d  i n  206 c a p tu r e s  o f  US m a rten  
(28  m a le s  an d  17 f e m a le s ) .  I t  r e q u i r e d  9*U t r a p  u n i t s  t o  c a p tu r e  
one m arten*  An a v e ra g e  o f  5*6 c a p tu r e s  w ere  made o f  e ach  m ale and  
2*9 c a p tu r e s  p e r  f e m a le .  The a v e ra g e  se x  r a t i o  f o r  a l l  m a rten  
c a p tu r e d  w as 185 m a le s  f o r  e v e ry  100 fm nalea*
5 .  Many t r a p s  w ere  d i s tu r b e d  b y  b e a r  a n d  o th e r  a n im a ls*  Red s q u i r r e l s  
w ere  f r e q u e n t ly  c a p tu re d  i n  t h e  l i v e - t r a p s *
6* A t t h e  c lo s e  o f  t r a p p in g  t h e r e  w ere  no known j u v e n i l e s  on th e  s tu d y
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a r e a  a n d  o v e r  gO p e r  c e n t  o f  th e  p o p u la t io n  w ere  a t  l e a s t  f o u r  
a n d  o n e - h a l f  y e a r s  o f  a g e  o r  o l d e r ,
7 ,  A 17 m ile  movement w as r e c o rd e d  o f  a  j u v e n i l e  m ale  i n  t h e  f a l l  
o f  19$6 .
8 . A y e a r l i n g  fe m a le  w as a u to p a ie d  a f t e r  t h e  b re e d in g  se a s o n  and  
sh e  h a d  n o t  b een  b r e d .  One a d u l t  fem a le  w as t h r e e  y e a r s  o f  ag e  
when sh e  b o re  h e r  f i r s t  l i t t e r *
9 * The p o p u la t io n  f l u c t u a t e d  iYom 13 t o  21 m arten  d u r in g  1955 and  
1956* The h ig h e s t  d e n s i ty  was r e c o rd e d  i n  th e  w in te r  o f  1956 
when s e v e r a l  t r a n s i e n t  m arten  w ere  c a p tu re d .
1 0 . One a d u l t  m ale  an d  one ju v e n i l e  m ale  w ere  found  dead  i n  t h e  l i v e -  
t r a p s •
H .  ^ a l l  mammals w ere  c e n su se d  by  th e  m ethod d e s c r ib e d  by  Calhoun 
(19lp8)* Seven s tu d y  p l o t s  w ere  i n  o p e r a t io n  tw ic e  y e a r ly  d u r in g  
1955 and  1956 .
1 2 . Two o f  th e s e  p l o t s  w ere  t r a p p e d  by  Hawley (1955) an d  a  f o u r  y e a r  
com parison  c o u ld  b e  m ade. A d e c l in e  was n o te d  betw een  1953 and  
195U* The two s p e c ie s  o f  M lc ro tu s  showed th e  m ost n o t ic e a b le  d ro p  
an d  n e v e r  r e a p p e a r e d  i n  a p p re c ia b le  num bers d u r in g  th e  s m a ll  
mammal t r a p p i n g .
13* C le th rio n o m y g  g a p p e r j ,  S o rex  c in e r e u s  an d  fe ro m y scu s  m a n lc u la tu s  
c o m p rise d  8 8 .6  p e r  c e n t  o f  th e  c a tc h .  Seven o th e r  s p e c ie s  com­
p r i s e d  t h e  re m a in in g  1 1 .L p e r  c e n t .
II4.  The m ethods u s e d  f o r  o b ta in in g  an  in d e x  o f  r e d  s q u i r r e l  abundance  
w ere  n o t  s a t i s f a c t o r y .
- 6 9 -
1 5 . Snoweâioe h a r e s  w ere  n o t  num erous on th e  s tu d y  e r e a .
1 6 .  P re s e n c e  o f  t e e t h  i n  s c a t s  made i t  p o s s ib le  t o  p o s i t i v e l y  i d e n t i ­
f y  p re y  s p e c i e s .  The h a i r  o f  m ic r o t in e  r o d e n ts  c o u ld  b® d i f f e r ­
e n t i a t e d  from  P e ro n y scu a  m a n lc u la tu s  by  t h e i r  maximum "W idths. 
B ird s  w ere  d i f f i c u l t  t o  i d e n t i f y  b e c a u se  f e a t h e r s  w ere  u s u a l ly  
b a d ly  m a c e ra te d .
1 7 .  F o r ty - th r e e  d i f f e r e n t  fo o d  it% a a  w ere  i d e n t i f i e d  i n  t h e  $61 s c a t s  
a n a ly s e d .  C le th rio n o g g rs  g a p p e r i  w as th e  m ost ab u n d an t sm a ll  
mammal i d e n t i f i e d  a n d  V acclniura sp p . w ere  t h e  f r u i t s  ta k e n  m ost 
o f t e n  by m a r te n .
1 8 .  Mammals c o m p rised  $5mh p e r  c e n t  o f  th e  o c c u r re n c e s  I n  s c a t s ,  
b i r d s  8 ,8  p e r  c e n t ,  i n s e c t s  9*8 p e r  c e n t  and  b e r r i e s  2i*. p e r  c e n t ,
1 ? .  W in te r  k i l l e d  e lk  and  d e e r  may b e  an  im p o r ta n t  fo o d  i te m  when 
p re y  s p e c ie s  a r e  n o t  a b u n d a n t.
2 0 . M arten  a p p e a r  t o  t a k e  C le th rlo n o m y s g a p p e r i  i n  num bers com parab le  
t o  t h e i r  r e l a t i v e  abundance  a s  shown by  sm a ll  m am ial t r a p p in g  
i n d i c e s .  S m all mammals t h a t  w ere m ore d i f f i c u l t  to  t r a p  w ere  
r e p r e s e n te d  i n  g r e a t e r  num bers i n  s c a t s .  Peroinyscua m a n ic u la tu s  
i s  r e l a t i v e l y  e a s y  t o  t r a p ,  b u t  a p p e a rs  t o  be  m ore d i f f i c u l t  f o r  
m a r te n  t o  c a t c h .
2 1 . The s tu d y  sh o u ld  be  c o n tin u e d  t o  a t te m p t  to  d e te rm in e  th e  minimum 
b re e d in g  age  o f  fem a le  m a r te n , â u a l l  mammal t r a p p in g  s h o u ld  be 
c o n tin u e d  t o  s e e  i f  an  i n c r e a s e  i n  t h e  s m a ll  mammals w i l l  r a i s e  
t h e  c a r r y in g  c a p a c i ty  o f  th e  a r e a .  M arten  l l v e - t r a p p i n g  w i l l  
c o n tin u e  t o  be th e  b e s t  m eans o f  c h e c k in g  t h e  p o p u la t io n  compo­
s i t i o n  on th e  s tu d y  a r e a .
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APPEJCXCX
SmmBX OF SMALL MAMMAL TRAPPING 
PLOT 1*
L odgcpo le  P in e  C la s s  IV
S p e c ie s Summer F a l l
1956
Summer F a l l
Microtus p e n n s y lv a n ic û s  
Zapus p r in c e p s
I
1
C le th r lo n o m y s  g a p p e r i 3 h 13
S orex  c in e r e u s 3 8 1 7




T o ta l ... 3 ....... ...... l 8 8 Px
D a te s  s e t*  1955 2l* ( summer) |  Sep tem ber 9 ( f a l l ) .
1956 Ju n e  10  (sum m er); S ep tm iber 11  ( f a l l ) # 
*  T rapped  f o u r  d ay s  b e c a u se  o f  r a in *
PLOT I I  
M ixed Type C la s s  XV
S p e c ie s Summer F a l l Surmer F a l l
M lc ro tu s  io n g ic a u d u s 1
C lethrionoB Q rs g a p p e r i 10 19 3 26
PercwgrsGus m a n ic u la tu s 1 7 3 7
S orex  c in e r e u s 1 9
S o re x  v a g ra n s 1
Z apus p r in c e p s 1
Phenacom ys in te r m e d iu s 1
T o ta l 13 36 7 3U
O ates s e t»  19S5 J u ly  h ( sum m er); Septem ber 5 ( f a l l ) .
19$6 Ju n e  7 (sum m er); Sep tem ber IS  ( f a l l )
PLOT X II 
L odgepo le  C la s s  I I
S p e c ie s Summer F a l l
........- " 1 9 5 5
Summer F a l l
C le th r lo n o m y s  g a p p e r i 2 § 5 26
Phenacom ys la te r m e d iu s 1
S o re x  c in e r e u s 15
S o re x  v a g ra n s 2 2 1
T o ta l .........? ______ 19 7 27
b a te s  s e t*  1955  J u ly  U (sum m er); S ep tem ber $ ( f a l l ) .
1956  Ju n e  7 (sum m er); S ep tem ber 18 ( f a l l ) .
PLOT IV 
l lix e d  C la s s  IV
S p e c ie s
ï ^ 5
Summer P a l l
1956
Sunmer F a l l
C le th r lo n o m y s  g a p p e r i k 1 6
P e ro n y sc u s  m a n ic u la tu s U 10 3 5
S o re x  c in e r e u s 3 1
Phenacom ys in te rm e d iu s 1
B u tam ias am oenus 1
T o ta l I t 5  ^ 13
D a te s  s e t s  1955 J u ly  U (sum m er); S ep tem ber 5 ( f a l l ) .
1956 Ju n o  7 (sum m er); Septem ber 18 ( f a l l )
PLOT V 
m % ed C la s s  I I I
S p e c ie s
1955
Summer P a l l Summer F a l l
C le th r lo n o m y s  g a p p e r i 9 Xk k 19
Ferom yscus m a n ic u la tu s 1 3 3 u
S o re x  c in e r e u s 12 2 3
S o rex  v a g ra n s 1 2
T o ta l 10 30 9 28
D a te s  s e t t  1955 Ju n e  30 (sum m er); S ep tem ber 9 ( f a l l ) .
1956  June  10  (suiriBier); S ep tem ber 22 ( f a l l ) .
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PLOT V I
Irf>dgepol® -Ponderosa P in e  G la s s  I I I
S p e c ie s
........
Summer m i l
------- 1955-
Summer m i l
tie th rio n c w n y s  g a p p e r i 2 2 2
Phenac<Hnys in te rm e d iu s 2
Synaptw nys b o r e a l i s 1
M ic ro tu s  p e n n s y lv a n ic û s 1
S orex  c in e r e u s u 2
S o re x  v a g ra n s 1
T o ia i 6
, ^  ,
2
D a tes  s e t s  19$5 Ju n e  PO (sum m er); Sep tem ber 2 ( f a i l l ) .
1956 Ju n e  7 (sum m er); Septem ber 11 ( f a l l ) *
PLOT v r i
B urn
w
S p e c ie s Suimner R i l l Surmer F a l l
Perom yscus m a n ic u la tu s 2 3 7
Zapua p r in c e p s 3
S o rex  d n e r e u a 11 13 1 9
S o rex  v a g ra n s 3 1 1
Eutam l& s amoenus 1 1 1
Pbenacoraya in te rm e d iu s 1
t o t a l ' 5 IS
D a te s  s e t t  1955 J u ly  20 (sum m er); Sep tem ber 9 ( f a l l ) * 
1956 Ju n e  10 (sum m er); S ep tem ber 22 ( f a l l ) #
